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4 MIPS of compute power 
thank to a 40 MHz G8ECOZO 
sf and 20 MHz 68302 
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Up to 32 Mbytes DRAM (32- -bit/O ws) 


Two. RS232/422/485 serial and fieldbus ports — 


CXC interface to a vast selection of mezzanines 
and MODPACKS A Only 5.5 watts 

Board support packages for all popular real- “time 
kernels A Tri-ported battery: backed: SRAM 


REP has inated our dual processor 
VM30 to keep your market window 
-open..much longer. Thanks to SV 
FLASH EPROM, it's like a VMEbus life 
insurance policy. You can change operating 
-- systems and application code in the field. 
~ Upgrade modem-equipped remote locations 
ina flash! Or load code from diskette. 
~ What's more, we've boosted the VM30's 
speed with a 40MHz 68EC030 and 20MHz 
. 68302 Intelligent Multiprotocol Processor. 
Running a fieldbus like PROFIBUS? Data 





‘transfers are now 25% faster for improved | 


-- real-time performance. 
: Like all PEP VMEbus CPUs, the VM30 fits 
_ in the palm of your hand (100 X 160mm). 
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1 MByte of bY FLASH 
EPROMS enable swift 
code changes 
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Single-height VME from PEP is right sized 
for today, tommorrow and beyond. Call us 
toll-free at 1-800-228-1737. 


Modular Computers* 
PEP Modular Computers, Inc. 
750 Holiday Drive, Building 9 
PITTSBURGH, PA 15220-2783 
Phone: 412-921-3322 
Fax: 412-921-3356 
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Introducing high-performance 
surface mount LEDs in all 
your favorite packages. 


When it comes to LEDs, HP is 
brighter than ever. In fact, our 
brilliant new AllInGap surface ~ 
mount LEDs are ten to twenty times 
brighter than existing materials. 


But they still operate with the lowest 
power consumption and highest 
efficiency. So you get longer battery 
life and greater reliability—and lower 
overall system cost. 


And with the broadest array of 
surface mount packages in the indus- 
try, HP gives you all the benefits of 

a single worldwide source for all 
your needs. 


CG08404 





All of which makes our LEDs the best 
way to light up all your applications. 
Everything from mobile commun- 
ications, cellular phones and 
pagers to fax machines, scanners, 
printers and computers. 


You can choose from surface mount 
indicator lamps in EIA standard and 
non-diffuse packages and five colors. 


Subminiature solid-state lamps in six 
colors and flat top and dome pack- 
ages and arrays. 


And tiny chip LEDs that provide the 
smallest size and lowest cost, and 
come in five colors and three com- 
pact, low-profile packages. 


HP also shines with comprehensive 
technical support, anywhere in the 
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world. Including general LED design, 
surface mount design and manufac- 
turing, and lightpiping applications 
and designs. 


Plus our manufacturing facilities are 
ISO 9000-certified, assuring you of 
the consistent high quality you've 
come to expect from HP. 


If you'd like to know more about how 
HP’s LEDs can make you shine, call 
1-800-537-7715, ext. 8312. In Europe, 
fax 31 2503-52977. We'll bring our 
brightest new ideas to your surface. 


HP components. 


Opening the world. 
G HEWLETT® 
A PACKARD 


In Canada, call 1-800-387-3867, ext. 8312. 


9.0 Volt-Only 


JEDEC Standard 
Software Commands 


Guaranteed 


High Endurance 


Sector 
Architecture 


Density 
Upgrade Path 


JEDEC Standard 
Pin-Outs 





Introducing the 4Mbit Am29F040, 
The Newest Member Of The AMD Flash Family. 


Someone had to set the standard. Vpp overshoot problems. In fact, the Am29Fxxx 

AMD did just that — establishing an industry architecture is the JEDEC standard for pin- 
standard by offering everything you need in the out and software for 5.0 Volt-only devices. Our 
most reliable, most flexible Flash memory Embedded Program™ and Embedded Erase” 
devices available. In fact, we’ve sold over y algorithms make software implemen- 
3 million Am29Fxxx devices already. And tation easy — forget erratic erase failures. 
now AMD's 5.0 Volt-only, low-cost Flash Sector isolation ensures data integrity 
family is available in 4Mbit densities. D during write cycles. And sector protection 

The Am29Fxxx 5.0 Volt-only Flash —tieamzorex tush devies, aniase ~QUArS specified code in applications. 
design ends DC-to-DC conversion and ana alin Mit densities What's more, the Am29F040 is the 








most reliable Flash device available. We don't 
just promise 100,000 write-cycle endurance. 
We guarantee it. And we're the only one in the 
industry who does. Now that’s a safe buy. 

Flexibility is there, too. Densities to 4Mbits 
and 70ns access times make them perfect for 
today’s, and tomorrow's applications. Eight- 
uniform-sectors adapt easily to both boot 
code and broad-base applications. Industry- 
standard packaging lets you use existing 
production equipment. And they're priced to 
compete with dual-voltage devices, so you'll 
standardize on AMD Flash. 


For more information on the Am29Fxxx family, contact your local AMD sales office or sales representative. Intern 
Manchester area (0925) 830 380; Milano (02) 339 05 41; Miinchen (089) 45053-0; Osaka (06) 243 32 50; Paris (1) 4 


£ 


Jv, OCU 





Call now for details on the industry standard 
AMD Am29Fxxx and the new 4Mbit Am29F040. 
Because you just can’t afford to invest in non- 


standard technology. 


800-222-9323 







e/ / Ask for 
: i = / Literature 
mn. / Pack 18X. 





Advanced Mines Devices 


stered trademarks, and Embedded Erase and Embedded Program are trademarks of Advanced Micro Devices, Inc. 
s Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 9267-0; Hong Kong 86 54 525; London area (0483) 740 440; 
eoul (02) 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 


s 
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RF TRANSFORMERS 


Over 80 off-the-shelf models... 






Having difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specified frequency 
range?....Mini-Circuits offers a solution. 
Choose impedance ratios from 1:1 to 36:1 
connector, TO-, flatpack, surface-mount, or pin 
versions (plastic or metal case built to meet 
MIL-T-21038 and MIL-T-55631 requirements’). 
Coaxial connector models are offered with 50 and 75 
ohm impedance; BNC standard, other types on request. 
Ultra-wideband response achieves low droop and fast "™ 7 
risetime for pulse applications. Ratings up to 1000M ohms 
insulation resistance and up to 1000V dielectric voltage. For 
wide dynamic range applications involving up to 100mA 
primary current, use the T-H series. Fully detailed data version style X 65 
appear in our 740-pg RF/IF Designer’s Handbook. 
Need units in a hurry?...all models are covered by our 
exclusive one-week shipment guarantee. 
Only from Mini-Circuits. 


*units are not QPL listed. 






bent lead ve 
style KK81 








[7 Mini-Circuits 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK. 


CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. 
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TECHNOLOGY MAC PROTOCOLS: THE KEY TO ROBUST WIRELESS SYSTEMS .. . 63 
ANAL A preview of the IEEE 802.11 media-access-control protocol gives insight into 
wireless LANs. 





COVER NO-COMPROMISE CONTROLLER COMBINES DSP, DATA COMM... 79 
One chip squeezes in a 68000 CPU core, a 24-bit DSP engine, a PCMCIA 
controller, and multiple high-speed serial channels. _ 


DESIGN LINEAR-PHASE FILTERS AID HIGH-SPEED COMMUNICATIONS .. . 89 
APPLICATIONS ¢loct the proper filter for a digital-communications system that pushes 
maximum data through minimum bandwidth real estate. 


PRODUCT S'S] CONTROLLER EXCELS IN HANDLING MULTITASKING... 150 
INNOVATIONS Multithreading device combines a dedicated and optimized RISC CPU witha 


byte-wide interface. 


PCI BUS LINKS DIRECTLY TO PROCESSOR BUS... 199 


High-performance PCI controller operates in bus-master or slave mode. 


IC BRINGS WORKSTATION 3D GRAPHICS TO PCS... 158 
The low-cost single chip will provide up to 300,000 Gouraud-shaded 25-pixel 


depth-buffered triangles/s. 
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Ten years in PCB design has taught me 


what it takes to get the job done. 
You need tools that work as hard as you do. 


“(mC F sin better PCBs 
ti} less time with TangoPRO’ 


Jeff Imes, Engineering Support Group Leader, Optelecom, Inc. 


Optelecom is a leader in fiber optic telecommunications. In a tough, competitive 
market, their products excel in performance, reliability and functionality. For 

Free Eval state-of-the-art analog and digital technology, and the productivity to meet the 
Test ine tallies most demanding schedules, TangoPRO delivers. 





with our full-function 
evaluation package. . . age 
cal Windows interface and intuitive structure made it fast to pick up and understand.” 


800 488-0680 VAL 





- ‘“... all the features we need for dense, high-speed designs.” « ‘Its 





= “We shopped around. TangoPRO costs less than the maintenance fees on 





some systems. It paid for itself on the first few designs.” T. “ACCEL is 
committed to the customer and the product. Their tech support is great and they've 
implemented many of our suggestions.” 
TangoPRO for Windows is becoming the popular choice for PCB designers and electronic 
engineers alike. Schematic entry, board layout, high-performance autorouting, CAM output. 
TangoPRO is the complete solution. 
Workstation-class power. Windows ease. Priced for exceptional value. Friendly support. 
Call today for free evaluation software, or to set up an on-site demonstration. 


Invest in TangoPRO. 


“... itmakes good sense.” 


he 
Utiis Macro Window Help 


VET! iis 
"4 





ACCEL Technologies, In 
800 488-0680 Sales 

619 554-1000 Service 

619 554-1019 Fax 
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40 YEARS AGO IN 
ELECTRONIC DESIGN... 8 


| Business data computer; Tiny radio 


for civil defense; Battery slide rule 
selector 


MEETINGS ... 12 


EDITORIAL... 16 
Over the wall 


TECHNOLOGY BRIEFING... . 20 
Observations of a time traveler 


TECHNOLOGY NEWSLETTER... 27 

e Improved FPGAs boost density, 
shrink delays 

e Tools afford fast TCP/IP network- 
ing 

e DAC highlights the latest in syn- 
thesis... 

e ...and showcases what’s new in 
ESDA software 

e Modeler helps develop and test 
ATM circuits 


TECHNOLOGY ADVANCES ... 47 

e IEEE plans to unveil a low-cost 
high-performance serial interface 
with speed and flexibility 

e Smart batteries spelled out by joint 
enabling specification 


e VXI systems alliance group re- 


leases standards for building multi- 
vendor instrument systems 


e Fuzzy-logic controller simplifies 
the tracking of system management 


e Packaging technique uses glass- 
on-silicon substrate to carry micro- 
wave ICs 


Jesse H. Neal Editorial 
Achievement Awards: 
1967 First Place Award 
1968 First Place Award 
1972 Certificate of Merit 
1975 Two Certificates of Merit 
1976 Certificate of Merit 
1978 Certificate of Merit 
1980 Certificate of Merit 
1986 First Place Award 
1989 Certificate of Merit 
1992 Certificate of Merit 
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e High-efficiency battery charger 








-e Attenuator design equations 
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e Resistor L-network matches 
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e Strong growth forecast for wire- 
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e Perspectives on Time to Market 
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Ca 
e Special Report: The latest in CASE 


tools for real-time systems 


e Advanced Technology Series: Digi- 
tal video-compression standards 

e Implementing quality rapid prod- 
uct development 

e First details on a pair of advanced 
high-efficiency, small-footprint de- 
de converters 


e A reprogrammable and upgrada- 
ble intelligent keyboard controller 
targets power management in porta- 
ble computers 


e Special Section: Test and Measure- 
ment Update 
e Special Section: PIPS 


e PLUS: 

Pease Porridge 
Ideas for Design 
QuickLook 


Permission is granted to users registered with 
the Copyright Clearance Center Inc. (CCC) to pho- 
tocopy any article, with the exception of those for 
which separate yes coe ener is indicated 
on the first page of the article, provided that a base 
fee of $1 per copy of the article plus $.50 per page is 

aid directly to the CCC, 222 Rosewood Drive, 

anvers, MA 01923 (Code No. 0013-4872/94 $1.00 
+ .50). (Can. GST # R126431964). Canada Post In- 
ternational Publications Mail (Canadian Distribu- 
tion Sales Agreement Number 344117). Copying 
done for other than personal or internal reference 
use without the express permission of Penton Pub- 
lishing, Inc. is prohibited. Requests for special per- 
meen or bulk orders should be addressed to the 
editor. 
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ACTIVE-C AD 


CADENCE IVENTOR 
equeility Ai 
PC 


For your free 
demo Lee Si ae 
call NOW! 


1-800-48-SUSIE 
22Z=A_DEC 


ALDEC, Automated to Design Compan 
3525 Old Conejo Rd. #111, Newbury Park, CA 91320 
Phone: (805) 499-6867 Fax: (805) 498-7945 
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More than 10 million operations per hour can be performed by the Type 702 
electronic commercial data processing machine shown here. Manufactured by 
International Business Machines Corp., 590 Madison Avenue, New York 22, 
N.Y., the computer is designed to handle the complex logic of business problems 
which involves a wide variety of input and output data, and many exceptions 
to the rules for handling them.(Electronic Design, June 1954, p. 5.) 

The 702 was just one of the 700-series systems that IBM developed in the 
1950s on its way to the top of the heap by the end of the decade. By the way, note 
the performance of this vacuum-tube-based computer: 10 million operations 
per hour. Today, we talk in millions of operations per second.—SS 


Tiny Radio for Civil Defense 

A five-ounce radio receiver, which can be worn like a hearing aid, has been 
developed for use in civil defense. Described as an experimental model, it is 
tuned to a single broadcast frequency, 1260ke, which is one of two channels to 
be used by radio stations in broadcasting civil defense instructions during 
emergency periods. Employing a transistor and a double-based germanium 
diode, the receiver is capable of continuous operation for more than a month 
without requiring replacement of its two small batteries. Developed by W.F. 
Chow and J.J. Suran of the General Electric Company, Syracuse, N.Y., the unit 
has a hearing-aid type earphone.(Electronic Design, June 1954, p. 5.) 

J.J. “Jerry” Suran now teaches in the College of Engineering and the 
Graduate School of Management at the University of California at Davis after 
a long career in semiconductors with General Electric. He’s also well-known 
for his work with the International Solid State Circuits Conference, and as a 
member of the IEEE Spectrum Editorial Board. He recalls that this radio was 
designed as a superregenerative receiver because of the lack of high-frequency 
transistors, and points out that the double-base diode later became the unijunc- 
tion transistor, which enjoyed a long product life with many applications. —SS 


Battery Slide Rule Selector 

This circular slide-rule-type application guide selects the proper chargeable 
battery for a particular ampere-hour requirement. Plastic-covered, the 4" x 
5-1/2" guide lists all of this firm’s nickel-silver alkaline batteries from 1/2 to 100 
ampere-hours capacity. On the back of the guide, typical characteristic curves 
for the units are shown. Yardney Electric Corp., 105 Chambers St., New York 
7, N.Y.(Electronic Design, June 1954, p. 70.) 

It seems that manufacturers have stopped offering promotional gadgets like 
this. At one time, engineers could circle bingo numbers in magazines and fill 
their desk drawers with specialized slide-rule selectors, nomographs, and the 
like, all offered by manufacturers to support sales of their parts. Perhaps it 
was the demise of the slide rule itself that caused the decline in the popularity 
of such items.—SS 
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In System Packaging 


the Backplane 


One Thing 





Separates a Great Backplane 


from a Good One. 


will be pleased with. 

Our industry standard 
backplanes for VME and other 
popular buses have been inde- 
pendently tested and ranked as 
the “Best Balanced” high-perfor- 
mance backplanes available. 

For proprietary 
backplanes, no matter 
how exotic or unusual, 
we'll apply our design 
expertise to build you 
a backplane tailored to your 
specific requirements. 


It’s the innovative applica- 
tion of cutting-edge technology 
to your specific requirements. 
It’s what we do at Electronic 
Solutions. 

There was a time when a 
backplane was little else than a 
few connectors mounted to a 
simple pc board. But today’s 
higher performance systems 
require higher performance 
multilayer backplanes. 
Backplane design is a balancing 
act between parameters that 
affect crosstalk, reflections, 
impedance, ground shift, and 
power distribution. 

That’s where Electronic 
Solutions can make your job 
easier! You can rely on our 
experience and expertise to 
quickly resolve the design 
issues you're facing—at a 
price that even your boss 


VMEbus 
VXI bus 
Sun/ VMEbus 
Mixed buses 
Proprietary buses 
Multibus 
Multibus II 
Futurebus+ 
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Let us prove it to you! Just 
call and ask to talk to one of 
our Applications Engineers, 
who will help you translate 
your requirements into a 
backplane spec. 

With ISO 9001 Quality 
Management certifica- 
tion, Electronic 





Solutions is ready to One example of our design 
take your backplane innovation is our patented 
Active Automatic Daisy 
into production — in 4 
ll <i , We’ Chaining which eliminates 
ae ee 2 ae oan the number one field ser- 
confi lent we'll meet all your vice problem— improperly 
objectives for performance, placed Bus Grant Jumpers. 


delivery and quality. 

For standard or proprietary 
applications, there’s only one 
way to get a backplane that’s 
just right for your system. That’s 
to call Electronic Solutions and 
put our experience to work for 
you. 


It's superior to the passive 
auto-daisy chaining touted 
by other vendors, and it's 
available free of charge on 
our new VME backplanes. 


Electronic 
Solutions 


A ZERO Corporation Company 


6790 Flanders Drive, San Diego, CA 92121 
(619) 452-9333 FAX: 619-452-9464 


Call Toll Free: (800) 854-7086 















New PEEL’N SHIELD™ EMI 
gaskets lower installed cost! 






W.L. Gore & Associates, Inc.’s new PEEL’N SHIELD gasket assemblies 
(patent pending) significantly reduce your installed costs while providing 
excellent EMI/RFI shielding . PEEL’N SHIELD gaskets use removable 
release and carrier sheets for easy alignment and fast installation. These 
soft and pliable EMI gaskets, made of high performance GORE- 
SHIELD™ expanded PTFE material, offer 100dB shielding through 18 
GHz. They lower installed cost on your PCBs (populated or unpopulated), 
castings, or covers and can be positioned to tight tolerances. Automated 
production also makes PEEL’N SHIELD EMI gaskets extremely cost 
effective for routine or unique applications. Call now for more information: 


1-800-231-4364 


Creative Technologies 
Worldwide 


W.L. Gore & Associates, Inc. P.O. Box 1220. Elkton, MD 21922 
GORE-SHIELD and PEEL’N SHIELD are trademarks of W.L. Gore & Associates, Inc. 
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NEW GPIB SOFTWARE 


A Windows-based drivers 
A DOS-installable drivers 
latech’s A Linkable drivers & source code 
IEEE 488.2 A No recurring licensing fees 
hardware and : 
software 
products are 





designed for easy 
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LITTLE FOOT, 
Big Selection. 


20 V, 50 mQ 


Si9952DY 
Complementary N-& P-CI 


Si9430DY 
le P-Channel 


-20 V, 50 mQ 


Si9947DY 
ul P-Chj 


» 


-20V, 100mQ 


60 V, 100m 


Try these specs on for size. 
Nothing fits your design 
for low on-resistance load 
switching, power conver- 
sion, and motor control like 
the original LITTLE FOOT® 
power MOSFETs. 





N-Ch: 20V, 100mO 
P-Ch: -20 V, 100 mQ 


-20V, 250mQ 


Si9407DY 
Single P-Channel 


qi 


-30V, 55mQ 


Si9942DY 


Complemggtary N-&P-Ch 


P-Ch: -20V, 200 mQ 


Lower on-resistance and 
more choice than ever. 


Whether your system runs at 
2.7, 3.3, 5 V, or more, there’s 

a LITTLE FOOT product that 
can help it run cooler and more 
efficiently. You'll notice the 
difference Siliconix proprietary 
technologies make, like 
p-channel devices with a maxi- 
mum 40-mQ on-resistance — 
even at 4.5 V! 


2201 Laurelwood Road, Santa Clara, CA 95054 Fax: 408-970-3995, ext. 528. 
Members of the TEMIC Semiconductor Division: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 
TEMIC International Sales: UNITED KINGDOM: 0344-485757. GERMANY: 07131 67-0. FRANCE: 1-30 60 70 00. ITALY: 02-332 121. 
SCANDINAVIA: 08-733-0090. SINGAPORE: 65-788-6668, ext. 249. HONG KONG: 852-3789789. JAPAN: 3-5562-3321. 


-60V, 150mQ 30V, 


-110m2 


Si941QDY 
fe A & P-Ch Single } 


50 mQ2 


“Dual P-Channel 


-12V, 40mQ 





Walk a mile in our shoes. 


You can’t beat experience when 
it comes to quality and service. 
We’ve shipped over 150 million 
devices in three years with less 
than 1 ppm AOQ. 


If the shoe fits, contact your 
local TEMIC sales office. Or 
call 1-800-554-5565, ext. 528, 
for more information. 


Siliconix 


A Member of the | EMI C Group 


igned to meet 





UPCOMING MEETINGS 





IEEE Conference on Computer Vi- 
sion & Pattern Recognition, June 
20-24. The Westin Hotel, Seattle, 
WA. Contact IEEE Computer Soci- 
ety, Conference Dept., 1730 Massa- 
chusetts Ave. NW, Washington D.C. 
20036-1992; (202) 371-1013; fax (202) 
728-0884. 





IEEE Antennas & Propagation So- 
ciety International Symposium & 
URSI National Radio Science 
Meeting, June 20-24. University of 
Washington, Seattle, WA. Contact 
Akira Ishimaru, University of Wash- 
ington, Dept. of Electrical Engineer- 
ing, FT-10, Seattle, WA 98195; (206) 
543-2169. 


International Conference on Ap- 
plications of Photonic Technology 
Sensing, Signal Processing & Com- 
munications (ICAPT), June 21-23. 
Hilton International Hotel, Toronto, 
Ontario, Canada. Contact George A. 
Lampropoulos, A.U.G. Signals Ltd., 
560 Lauder Ave., Toronto, Ontario, 
M6E 3J6, Canada; (905) 658-6353; fax 
(905) 654-6810; E-mail: lam- 
pro @ utec.gpu.utoronto.ca. 


European Fibre-Optic Communi- 
cations & Networks (EFOC&N 
94), June 22-24. Heidelberg, Germa- 
ny. Contact Information Gatekeep- 
ers Inc., 214 Harvard Ave., Boston, 
MA; (617) 282-3111; fax (617) 734- 
8562. 


IEEE 3rd International Fuzzy Sys- 
tems Conference, June 26-29. Walt 
Disney World Dolphin Hotel, Lake 
Buena Vista, FL. Contact Steve Mar- 
lin, Meeting Management Inc., 2603 
Main St., Suite 690, Irvine, CA 92714; 
(714) 752-8205; fax (714) 752-7444. 


9th Conference on Computer As- 
surance (Compass 794), June 27- 
July 1. National Institute of Stan- 
dards and Technology, Gaithers- 
burg, MD. Contact John McLean, 
(202) 767-3852; fax (202) 404-7942. 


Conference on Precision Electro- 
magnetic Measurements (CPEM 
94), June 27-July 1. Clarion Harvest 
House Hotel, Boulder, CO. Contact 
Donald B. Sullivan, Div. 847, Nation- 















al Institute of Standards and Tech- 
nology, Boulder, CO 80303-3328; 
(3038) 497-3772. 


IEEE International Conference on 
Neural Networks (ICNN ’94), June 
28-July 2. Walt Disney World Dol- 
phin Hotel, Lake Buena Vista, FL. 
Contact Steve Marlin, Meeting Man- 
agement Inc., 2603 Main St., Suite 
690, Irvine, CA 92714; (714) 752-8205; 
fax (714) 752-7444. 


American Control Conference, 
(ACC ’94), June 29-July 1. Stouffer 
Harbor Place Hotel, Baltimore, MD. 
Contact Hassan Khalil, Dept. of 
Electrical Engineering, Michigan 
State University, East Lansing, MI 
48824; (517) 355-6689; fax (517) 353- 
1980. 


1st IEEE International Workshop 
on Community Networking, July 
13-14. Westin Hotel, San Francisco, 
CA. Contact Riccardo Guisella, Hew- 
lett-Packard Labs., 1501 Page Mill 
Rd., MS 1 U-17, Palo Alto, CA 94304; 
(415) 857-7687; fax (415) 857-8526. 


1994 IEEE Nuclear & Space Radia- 
tion Effects Conference (NSREC), 
July 18-22. Westin La Paloma Re- 
sort, Tucson, AZ. Contact Charles J. 
Utrias, NSREC vice chairman for 
publicity, United Technologies, Mi- 
croelectronics Center, 1575 Garden 
of the Gods Rd., Colorado Springs, 
CO 80907; (719) 594-8035; fax (719) 
594-8187. 


2nd IEEE Workshop on Real-Time 
Applications, July 21-22. Washing- 
ton D.C. Contact Alexander D. 
Stoyenko, Real-Time Computing 
Lab, Computer & Information Sci- 
ence, New Jersey Institute of Tech- 
nology, University Heights, New- 
ark, NJ 07102; (201) 596-5765; fax 
(201) 596-5777; E-mail: Alex @vul- 
can.njit.edu. 


IEEE Power Engineering Society 
Summer Meeting, July 24-28. Hil- 
ton Hotel, San Francisco, CA. Con- 
tact Eva Tiffer, Pacific Gas & Elec- 
tric Co., Mail Code B23C, P.O. Box 
770000, San Francisco, CA 94105; 
(415) 973-2875; fax (415) 972-6011. 






















Choose Raytheon Semiconductor. 
We've combined the video technology 
and innovation that earned TRW an 
Emmy with Raytheon Semiconductor's 
own video design expertise and man- 
_ufacturing capacity. That means no 
compromises between leading-edge 
performance and true affordability. 























With highly.integrated Aay, J . 
digital circuitry, you get a complete 
solution for all your video needs. 


With just one call, you’re set. Bécaliee 
for all of today's exciting applications, 
our full and growing family of video — 
ICs gives you better designs at a 








lower cost. 

PART Propuct  DEsc. FEATURES 
Tic201 ~~ NTSC/ 8 10to15 
Gennes PAL bit MSPS/ 


sec 





8and10 10to18 
bits Mhz 





TMC 22080 RC 





9 bit 36 
Digital video YCgCp/ Alpha Mhz 
mixer channel 
TMC 22x9x NISC) 10 101018 
Digital video = PAL bit Mhz 
encoders 


Your design partner for broadcast, 


video communication, desktop 


“video, imaging and display ICs. 


At every step of your design, 
we'll be there with our 
video experience and 

innovation. We'll even 
customize ICs to meet 
your exact need. 





Call now and learn more about our 
advanced family of video products. 


To make amazing headway in video, 
simply call 1-800-722-7074. 





Raytheon Semiconductor Division 
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MICRO-T 
OSCILLATORS 
SLASH SPACE 


for greater computing power. 













They take up only 5 x 7mm. 


Yet our new T series surface- 






mount crystal oscillators can drive 
“full-size” loads — 50 pF HCMOS 
or 10 TTL — at frequencies ranging 
from 1.8 MHz through 66.7 MHz. 
So they’re ideal for the latest 
PCMCIA cards, or any application 
where board space is at a pean 
but maximum performance @ we 


















is paramount. 

Hermetically sealed at 420°C, 
our Micro-T’s are the state of the 
art in full-load oscillators — and the 
smallest. We make them right 








here, so you won't have long to 
wait for delivery. You'll like our 
prices, too. | 

To find ou more, call or write 


MF Electronics Corp. 


side 
4 t 















—— 0.276 (7.0) 
PAD 1 













0.197 (5.0) 





Operating Input 
Model Type Stability Temperature Voltage 
T1280 Fixed .01% Oto70°C 5V +0.5V 
T1282 Fixed .005% 0to70°C 5V +0.5V 
71258 Fixed .01% -40t0+85°C 5V+0.5V 
T3290 Tristate .01% O0to70°C 5V + 0.5V 
T3292 Tristate .005% 0 to70°C 5V + 0.5V 
13258 Tristate 01% -401t0+85°C 5V+0.5V 
















“COMPONENTS THAT SET THE PACE 


10 Commerce Dr. * New Rochelle, NY 10801 
(914) 576-6570 * FAX: (914) 576-6204 
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UPCOMING MEETINGS 


AUGUST 


3rd IEEE International Sympo- 
sium on High Performance Dis- 
tributed Computing, Aug. 3-5. Wes- 
tin St. Francis Hotel, San Francisco, 
CA. Contact Geoffrey C. Fox, NPAC 
Director, Room 3-228, 111 College 
Pl., Syracuse, NY 18244-4100; (815) 
443-4741; fax (815) 448-1973; E-mail: 
Gcf @ pac.syr.edu. 


4th IEEE Workshop on Computers 
in Power Electronics, Aug. 7-10. 
The Universite du Quebec, Trois-Ri- 
vieres, Quebec, Canada. Contact 
Adam Skorek, Dept. d’Ingenierie, 
UQTR, C.P. 500, Trois-Rivieres, Que- 
bec G9A 5H7, Canada; (818) 376-5071 
ext. 3929; fax (819) 376-5152. 


IEEE International Symposium 
on Applications of Ferroelectrics, 
Aug. 7-10. Conference Center, Uni- 
versity Park, PA. Contact Amar 
Bhalla, 253 MRL, Pennsylvania 
State University, University Park, 
PA 16802; (814) 865-9232. 


IEEE International Geoscience & 
Remote Sensing Symposium 
(IGARSS 94), Aug. 8-12. California 
Institute of Technology, Pasadena, 
CA. Contact Tammy I. Stein, IEEE/ 
GRSS, 2610 Lakeway Dr., Seabrock, 
TX 77586; (718) 291-9222; fax (713) 
291-9224. 


IEEE Magnetic Recording Confer- 
ence (IMRC ’94), Aug. 16-20. Uni- 
versity of California, La Jolla, CA. 
Contact Roger F. Hoyt, IBM Alma- 
den Research Center, 650 Harry Rd., 
K01/808, San Jose, CA 95120-6099; 
(408) 927-2118; fax (408) 927-3204. 


IEEE International Symposium 
on Electromagnetic Compatibility, 
Aug. 22-26. Palmer House Hotel, 
Chicago, IL. Contact H.R. Hofmann, 
1210 Lawn Meadow Ln., Naperville, 
IL 60540; (708) 979-8627; fax (708) 
979-5755. 


Conference on Lasers & Electro- 
Optics, Europe & The 5th Europe- 
an Quantum Electronics Conven- 
tion (CLEO EUROPE/EQEC), 
Aug. 28-Sept. 2. RAI Congress Cen- 
tre, Amsterdam, The Netherlands. 
Contact Susan Evans, IEEE/LEOS, 


JUNE 18, 1994 


445 Hoes Ln., P.O. Box 13381, Pis- 
cataway, NJ 08855-1831; (908) 562- 
3896; fax (908) 562-1571. 


SEPTEMBER 


IEEE International Symposium 
on Compound Semiconductors, 
Sept. 18-22. Del Coronado Hotel, San 
Diego, CA. Contact James Harbison, 
Bellcore, 3831 Newman Springs Rd., 
Room 8X-211, Red Bank, NJ 07701; 
(908) 758-8386; fax (908) 758-4372. 





14th IEEE International Semicon- 
ductor Laser Conference, Sept. 19- 
23. Hyatt Regency Maui, Maui, HI. 
Contact Samantha H. Phillips, 
IEEE/LEOS, 445 Hoes Ln., P.O. Box 
1831; (908) 562-3894; fax (908) 562- 
1571; E-mail: s.phillips @ ieee.org. 


ASIC Conference and Exhibit 
(ASIC 94), Sept. 19-23. Rochester 
Riverside Convention Center, Roch- 
ester, NY. Contact Paul PK. Lee, 
Eastman-Kodak Co., Rochester, NY 
14650-2008; (716) 477-2869; fax (716) 
477-4947, 


AUTOTESTCON ’94, Sept. 20-22. 
Disneyland Hotel, Anaheim, CA. 
Contact Robert Rassa, ManTech In- 
ternational, 150 S. Los Robles Ave., 
Suite 850, Pasadena, CA 91101; (818) 
577-7100; fax (818) 577-7102. 


Canadian Conference on Electrical 
and Computer Engineering, Sept. 
25-28. World Trade & Convention | 
Centre, Halifax, Nova Scotia, Cana- 
da. Contact C. Robert Baird, Dept. of 
Electrical Engineering, Technical 
University of Nova Scotia, P.O. Box 
1000, Halifax, Nova Scotia, B38J 2X4 
Canada; (902) 420-7717; fax (902) 422- 
7535. 


Information Superhighway Sum- 
mit/San Jose, A ComNet Confer- 
ence, Sept. 26-28. Red Lion Hotel, 
San Jose, CA. Contact Jeff Silha, 
IDG World Expo, (800) 225-4698 or 
(508) 820-8628. 


WESCON ’94, Sept. 27-29. Anaheim 
Convention Center, Anaheim, CA. 
Contact Joan Carlisle, Electronic 
Conventions Management, 8110 Air- 
port Blvd., Los Angeles, CA 90045; 
(310) 215-8976; fax (810) 641-5117. 
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ou’re never lost when you 

carry the SCOUT GPS™ globa 
positioning system from 
Trimble Navigation. P-CAD 
helped Trimble’s design 
engineers find what they were 
searching for — the world’s 
most productive PCB design 
software. Trimble used P-CAD 
software to navigate through 
the design process, cutting 

time to market and positioning 
their new product as a market 
eader. P-CAD PCB design tools 
enjoy some unique positioning 
of their own, consistently ranking 
first in pins-per-hour benchmark 
surveys among independent 
service bureaus. In fact, compared 
to other PC-based systems, P-CAD 
software helps designers do 
their work in as little as half 

the time. Take P-CAD Master 
Designer™ for example. It includes 
enhanced auto-dimensioning so 
designers can document 


UNIX is a registered trademark of UNIX Systems Laboratories, 


IN 


P-CAD HELPED 
PUT TRIMBLE ON THE MAP 





their work without mastering a 
separate mechanical CAD system. 
P-CAD offers a complete line of 
software tools for DOS, Windows 
and UNIX® platforms. For the 
name of your nearest P-CAD 
reseller, call or fax us today. 
And to help you map out 

your own winning design 
strategy, we'll send you a 

free copy of our booklet, 
“P-CAD — Productivity 


today’s competitive world, 
ou could be lost without it. 


France: 

Tél: (1) 49 65.9697 
Fax: (1) 49 65 95 31 
Germany: 

Tel.: 069/664 00 80 
Fax: 0 69/666 67 06 
U.K.: 

Tel: 049 445 9500 
Fax: 049 445 9922 


More Productivity — 
Across The Board 


‘Cc 


From ALTIUM, An IBM Company 





Inc. SCOUT GPS is a trademark of Trimble Navigation Ltd. Windows is a trademark of Microsoft Corp. 


P-CAD is a registered trademark and ALTIUM and Master Designer are trademarks of ALTIUM, an IBM Company. © 1994 ALTIUM, an IBM Company. 085/1 
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LCD Proto Kit 


Everything you need to 
start your LCD application 
.... create complex screens 
in just a few hours! 
















































OveR THE WALL 


he magazine business works this way: The editor writing an article 













240 x 64 


















Kit provides 















See face to ISM composes a stream-of-consciousness mixture of sentence fragments 
pons enh ss and throws it “over the wall” to the editor managing the article. He 
pre Se saaas or she reconstructs it as best they can and throws it back for review. 
at ni -tspleye Ue The cycle is repeated on down the line toward publication. It’s somewhat 
pin pixels. reminiscent of a large snake digesting an egg with many hiccups along the way. 





board. 





Interface to 
6 soft keys or 
4x 4 key matrix. 


Dial 0-25k 
ohms for LCD 
| contrast. 






Obvious analogies can be drawn in engineering. Unfortunately, what results 
are longer cycle times and products that could be better. The solution is 
concurrent engineering, and it’s being implemented everywhere. But old habits 
die hard. The over-the-wall modus operandi is deeply ingrained. 

Case in point: The Portable By Design Conference. We set up the technical 
sessions to cover the entire design process from components to ergonomics. 
Our technical advisory committee concurred with the plan. At the committee’s 
request, we added sessions on mechanical engineering and recruited top-notch 
people. One was Dennis Boyle of Ideo Product Development, who designed 
Apple’s Duo-Dock systems. Another was Gary Kuzmin of Aavid Engineering, 
the company that designed a cooling system for Pentium-type portables. 

Gary’s paper didn’t focus narrowly on how to cool portable equipment. 
Rather, he discussed how EEs and MEs can work together to design products 
that don’t require exotic cooling systems. His paper confronted the “over-the- 














Controller 







Wirewrap 










area for provides : 

custom parallel or wall” theory of system design. 

i it i i is ° e e e ° 
Boar fuel contre! Attendance at the mechanical sessions was mediocre, but the interaction 





of Instrument- 
size LCDs. Up 
to 256 built-in 
windows support 
window-relative 
text, bargraphs, 
waveforms, and 
plots. Text and 
graphics are main- 
tained in separate 
planes, facilitating 
special effects. 
Complete User 
Manual included. 





among the 30 to 40 engineers (mostly enlightened EEs, I might add) was 
intense. Judged in that light, I think those who attended went away with a 
competitive edge. 

On the other hand, the sessions on the “core interests” of our EE readers 
were well attended. With luminaries like Linear Technology’s Jim Williams 
delivering papers, this is to be expected. In my view, attending these sessions 
kept people up to speed but did not offer a real competitive edge. 

I’m not suggesting that engineers avoid sessions which address their specific 
job. But I do believe that with portable systems, in particular, the over-the-wall 
psychology will inevitably lead to an over-the-hill product. 

In many ways, portable designs constitute a brand new ballgame. Every 
member of the design team should share responsibility for the total design. 






























RJ 11 
serial jack for 
RxD, TxD, 

CTS, and 5 Pin Alternate Add your own 8051 
GND, plus Power Power CPU for stand 
2 spares. DIN. Connector. alone operation. 






Kit also includes: 


Power supply provides +5v and Gnd for 
| board, -12v for LCD, 
and + 12v spare. 















Sample routines in 
8051 Assembler 
and QuickBasic. 


LCD Paint™ for 
creating your own 
graphics 

images. 








Editor-in-Chief 













4-wire 
RJ11 style ‘ 
cable with 
DB25F 

connector 
for your IBM PC. 














$49 5 = Kit Demo routines 
Popular LCD Starter Kit. PTS S751 for 





immediate 
gratification. 







($595 pre-assembled & tested) 


*The CY325 CMOS 40-pin DIP and 44-pin 
PLCC LCD Controller IC are available 
from stock @ $75/singles, $20/1000s . 


CyberneticMicroSystems 
fe Box 3000 @ San Gregorio CA 94074 
Ss Tel: 415-726-3000 @ Fax: 415-726-3003 
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_ the high level of performance you've 
been looking for in a broadband, plug-in amplifier is right here in 
Mini-Circuits value priced MAN series...featuring gain to 280B, 


reverse gain greater than 40dB and power output as high as 


+15dBm! These unconditionally stable units are built incredibly 
tough to meet full MiL-specs and packaged in miniature 
0.4'x0.8"x0.25" hermetically sealed metal casings. Inside, 


paras ant 
av OEk Uno 
anton 

Sioa ten ats 





ge rom 1B 2 osery, 
the MAN amplifiers consist of 2 stages including coupling 
Capacitors and can withstand operational temperatures from a 
frigid -55°C to a scorching +100°C! MAN amplifiers are 
available from stock starting at the small price of just $13.95. 
But, don't just read about this impressive list of features 
...call Mini-Circuits and put the power of MAN amplifiers to 


work for you today! 
Mini-Circuits...we’re redefining what VALUE is all about! 





Freq. Range Gain Max. Output 

Model f, to fy min.  flatness* PWR* NF typ. Isol. typ. DC PWR _ Price $ ea. 
(MHz) (dB) (+/-dB) (dBm) (dB) (dB) (V/mA) (10-24) 
MAN-1 0.5 -500 28 1.4 8.0 45 41 12/60 13.95 
MAN-2 0.5-1000 18 15 7.0 6.0 37 12/85 15.95 
MAN-1LN 0.5-500 28 1.4 8.0 2.8 42 12/60 15.95 
AMAN-1HLN 10-500 10 0.8 15.0 a8 4 16 12/70 15.95 
MAN-1AD 5-500 16 1.0 6.0 2 50 12/85 24.95 
MAN-2AD 2-1000 9 OF -2.0 6.5 30 15/22 22.50 
MAN-11AD 2-2000 8 tS -3.5 6.5 27 15/22 29.95 


* Midband 10f, to fy/2, +/- 0.5 dB 


os 





** At 1dB compression point 


A Case height 0.3 inch Actual Size 


Mini-Circuits 


P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 


For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER Vol. 23 * MICROWAVES PRODUCTS DIRECTORY « EEM « MINI-CIRCUITS’ 740- pg. HANDBOOK. 
CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. 
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Advanced Technology Needs No Words 















































lm SEMICONDUCTOR BUSINESS 


SALES & MARKETING DIV.(SEOUL,KOREA): TEL: 751-6114 FAX:751-6061 SAMSUNG ELECTRONICS JAPAN CO.,LTD. (TOKYO) 
SAMSUNG SEMICONDUCTOR INC. (USA, SANJOSE)} TEL: (03)5641-9850 FAX :(03)5641-9851 
TEL :(408)954-7000 FAX :(408)954-7873 SAMSUNG SEMICONDUCTOR EUROPE GMBH (FRANKFURT) 
HONGKONG BRANCH: TEL:8626900 FAX :8661343 TEL:0049-6196-90090 FAX :0049- 900989 
Certificate NO FM24651 TAIWAN BRANCH (TAIPEI) TEL:(2)757-7292 FAX :(2)757-7311 SINGAPORE PTE LTD. TEL:535-2808 FAX : 227-2792 











16M SYNCHRONOUS DRAM 


What can you expect from Samsung, the company recognized around the 
globe for the technology that leads to the world’s first dedicated 8-inch, 
16M wafer production line? Only the best... 

Samsung stands ready to quickly respond to the need for high bandwidth in 
new memory and graphic systems. That includes 16M synchronous DRAMs 
(SDRAMs), with fast cycle times being synchronized with system clock, 
which makes them an exceptional choice for high-end PCs, Servers, 
Multimedia, 3-D graphics, Workstations and Multi-processor systems. 
Samsung's 16M SDRAMs have been optimally designed in x4 and x8 
organizations with high frequency operation of 100/83/77 MHz. 


SAMSUNG 


Moreover, these chips are extremely energy efficient, operating on a single 
3.3 volts supply and accompanied with the highest quality and customer 
service you expect from the world leader in memories. State-of-the-art DRAM 


technology from the leader, Samsung. 


PRODUCT LINE-UP 
| Freq. 
KM44S4020AT-10 100MHz 
4Mx4 KM44S4020AT-12 83MHz 
KM44S4020AT-13 77MHz 
KM48S2020AT-10 100MHz 
o2Mx8 


KM48S2020AT-12 83MHz 
* All Products meet JEDEC Standard 







4096cycle/64ms 
4096cycle/64ms 
4096cycle/64ms 


4096cycle/64ms 
A096cycle/64ms 
4096cycle/64ms 


































KM48S2020AT-13 77MHz 





TECHNOLOGY 
THAT WORKS 
FOR LIFE 
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OBSERVATIONS OF A TIME TRAVELER 


ime travel is very educational. I recommend it highly. If you can’t 
afford a time machine, the next best thing is the aerospace industry. 
After laboring ten years in the isolated, technically conservative 
aerospace culture, I emerged from my time capsule and came to work 
at Electronic Design. Not surprisingly, electronics had changed a bit since 1984. 

Many of these changes are impressive, but predictable. It would have been 
a no-brainer to predict the trend toward smaller, faster, cheaper, and more 
complex. However, there are a few developments that I’m still having trouble 
comprehending. ICs with 600 pins take some getting used to and 128-processor 
systolic-array DSPs-on-a-chip give me a distinct feeling of future shock. 

Stranger yet, many of the most significant advances weren’t technical in 
nature. Take, for instance, the phenomenon of strategic alliances. Even the 
largest companies are sharing resources and expertise to produce increasingly 
complex products in a timely, cost-effective way. 

This isn’t some passing fad like “right-sizing” or 
Taguchi theory, this is the future of electronics. In my 
view, one of the prime reasons that many Asian indus- 
tries have become so successful lies in their ability to 
form alliances much more quickly than their ruggedly 
individualistic American counterparts. 

What are these mysterious alliances anyway? The 
general consensus is that a strategic alliance is more 
than a simple agreement to mutually buy and sell prod- 
ucts, but less than a corporate merger. 

Within this gray area is an exciting spectrum ofrela- - 
tionships that include technology exchanges,and coop- LEE GOLDBERG 
erative development projects. Steve Sharp of TriQuint COMMUNICATIONS 
Semiconductor put it nicely when he described strategic 
alliances as “two or more companies sharing a co-destiny in a specific area.” 

Perhaps the most unexpected partnering I’ve stumbled upon so far is the 
Apple/IBM/Motorola alliance. Who could anticipate that IBM would join with 
it’s arch-rival Apple to develop a common operating system, and then spurn 
Intel to develop anew CPU with Apple’s favored chip-maker, Motorola? 

But you needn’t be a giant to benefit from a strategic alliance. Consider, for 
example, Chip Express. This small, fabless company provides rapid prototypes 
of custom ASIC chips. They can turn a standard net list into a packaged, 
ready-to-run chip in just 24 hours using laser-programmable interconnects. 

What makes this possible is Chip Express’ special relationship with Yamaha 
Semiconductor. The company licensed its programmable metal technology to 
Yamaha, which provides the silicon for the prototype service. Yamaha, in turn, 
benefits first by selling silicon to Chip Express. But most important for both 
companies is that the same tapes that were used for the prototype can be used 
to make production ASICs by programming standard chips with a metal layer. 

AT&T and TriQuint Semiconductor have also developed a synergistic rela- 
tionship. As AT&T developed more wireless and fiber-optic products, GaAs 
became a critical strategic technology. TriQuint is a medium-size firm with 
modern, cost-effective GaAs production facilities producing high-quality GaAs 
products which easily interface to their companion silicon components. 

Rather than attempt to duplicate this technology, AT&T chose to shut down 
its own GaAs fab line and transfer its proprietary designs to TriQuint. In this 
arrangement, TriQuint gained a large steady customer while AT&T secured 
priority access to high-performance technology at a fraction of the cost of 
developing it alone. While both companies still retain autonomy, they have 
become interdependent, which is a hallmark of these new alliances. 

If things have changed this much in ten years, I wonder what the next decade 
will bring. I guess I’ll just have to hook up the flux capacitor in the old DeLorean 
and go find out. 
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ne of the most exciting new technologies for instru- You don’t have to worry about wasting any energy 

ment control is the credit card-sized PCMCIA developing new application programs for your portable 

expansion bus found on the latest note- —™ system. Your existing NI-488.2™ programs 
book PCs. Because these systems often run on POM ee 
battery power, energy is scarce and must be Lae 
spent wisely. 











| written for the industry-standard AT-GPIB, 
~GPIB-PCII/NA, or any of our IEEE 488.2 
hardware, will be ready to run. 


NECN iy, 


© 
PEUMNLUCYAD NER eEOAAP ODT 





WD 







National Instruments delivers portable, low- | And of course, you save personal energy 


power instrument control with the PCMCIA-GPIB. because notebook computers are a lot easier to carry 
Using the INI4882C™ IEEE 488.2 controller chip, the around. If you want to add some energy control to your 
PCMCIA-GPIB is three times more energy efficient than GPIB system, give us a call. 

traditional IEEE 488 hardware without sacrificing 


performance. Its low power design ensures that your Call for FREE catalog 


portable computer batteries will last (800) IEEE 488 (U.S. and Canada) 
longer — keeping you in control, even , ( NATIONAL @ (912) 794-0100 
when a power outlet is hard to find. INSTRUMENTS 


The Software is the Instrument ® 









6504 Bridge Point Parkway ¢ Austin, TX 78730-5039 ¢ Tel: (512) 794-0100 © 95 (800) 010 0793 (Mexico) © Fax: (512) 794-8411 


Branch Offices: Australia 03 879 9422 « Austria 0662 435986 ¢ Belgium 02 757 00 20 ¢ Canada 519 622 9310 * Denmark 45 76 26 00 « Finland 90 527 2321 « France 1 48 65 33 70 Germany 089 714 50 93 
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For the industrys mos 
wake up tc 


is 10ns. Period. No matter what path you choose 
or how you route the device. That makes them the 
fastest FPGAs at comparable densities, without 
design surprises. 

FLEXlogic chips are extremely flexible, too. 


With FPGAs, it’s always something. 
jam §6=Sacrifice speed to get density. Give 
koucgeme §=6up low power consumption for 
iFX8160 | iS : 
Time speed. If you're tired of living with 

~ compromise, you'll love what Intel 
is serving up. 

Intel’s FLEXlogic family of devices offers the 
best combination of performance, predictability and 
advanced features, with low risk and fast time to 
market. Here’s a taste of what we offer: 


With FLEXlogic devices, your pin-to-pin tpp 


© 1994 Intel Corporation. *Trademarks are the property of their respective owners. 








select blend of features, 


intel FLEXlogic. 


Their configurable function blocks can be pro- Plus software, available for free, as well as advanced 

grammed as either 24V10 logic or SRAM. They design support on industry-standard CAE tools. 

also have a high number of I/O pins, which you A new day is dawning for logic devices. Call 

can program for either 5V or 3.3V operations. +44 (0) 793 431155 and request literature packet 
And FLEXlogic devices reduce design hassles. USFLO1 for complete FLEXlogic information. 

For example, they fully support JTAG Boundary Because when it comes to logic innovation, Intel 

Scan IEEE 1149.1 and in-system reconfiguration. definitely has something brewing. 

And the new iFX8160 has on-chip Flash for in- 


system reprogramming. = 
To further simplify the design process, Intel ; Nn 
FLEXlogic devices are supported by Intel PLDshell ® 
CIRCLE 187 FOR U.S. RESPONSE 
CIRCLE 188 FOR RESPONSE OUTSIDE THE U.S. 





Thanks to a piezoelectric vibrating 
gyroscope, their marriage will 


never have to be on shaky ground. 


It was a match made in heaven. (Actually, it was made the camera. We also expect to find important roles for 
in a Murata research lab.) Our engineers developed GYROSTAR in other technologies, such as navigation 
an innovative compact vibrating gyroscope — the systems, automotive electronics and factory automa- 
GYROSTAR™— that’s 100 times more precise than any tion, by working closely with our customers. And those 
other gyroscope. When coupled with the latest video relationships, like the one in the photograph above, 
technology, it compensates for an unsteady hand on have unlimited potential. You see, we offer commitme: 


©1994 Murata Electronics North America, Inc., 2200 Lake Park Drive, Smyrna, GA 30080. All rights reserved. 





ur relationships. Commitment to helping our cus- highly reliable components. More than a supplier of parts. 
ers create innovative solutions. So while we offer We want you to think of us as a small part in your success. 
of the broadest lines of components in the industry, For more information, call 1-800-831-9172, ext. 117. 
uding microwave-related products, EMI filters, 

imic capacitors and ceramic resonators, we want A small part 


in your success 
to think of us as more than a source of high-quality, ’ 
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et up-to-the-minute coverage of the 
global electronics market! Twice 
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e Global coverage, with reports from 
Asia, Europe and the U.S. 


e Short, concise articles and 


4994, it EXPEE™ Ae million 


2 Santa 
ess rival to the labor fore work. 


Sons \if., micro i 
Sa 






















; : LER 
ansier of ed Inte eluc- 
: the tt 2 we re jock maparies f and 





information-packed graphics 


ACT NOW—LIMITED TIME OFFER! 






di 

be able to p = 
+1 Texas, son 486s a Yea: 
aeelopment facility- cee 









|_| YES! Send me my FREE issue of ELECTRONICS and enter my 1-year subscription, 
23 issues—for 10% off the regular subscription rate! If I choose not to subscribe, 
I'll simply write “‘cancel” on the invoice and return it. The free issue is mine to keep. 
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NEWSLETTER 


By using selective and controllable computational-meshing techniques, a 
MESHING SCHEME YIELDS new thermal-management tool can perform model simulations as accurately 


ACCURATE SIMULATIONS as possible with minimal computation cost. The IcePak thermal-manage- 
ment software developed by Fluid Dynamics International, Evanston, IIl., automatically cre- 
ates an optimal mesh, generating refinements according to design principles that dictate 
where emphasis should be placed. IcePak analyzes air flow and thermal distribution in en- 
| closed spaces, particularly those containing electronic components. The tool’s unique cocoon- 
ing approach governs mesh generation near and around all objects in a model, increasing the 








element density by refining the mesh automatically around objects. The package also evalu- 
ates mesh quality, identifying poor quality elements for correction. Users then can specify a 
tighter mesh for the distorted elements, or refine contiguous elements around an object to im- 
prove the mesh quality. For more information on IcePak, call (708) 491-0200. Lu 


Present molecular models of water, which are used in computer simulations 
INTERF ACE-SIMULATION and statistical calculations to predict properties of electrode/electrolyte in- 
MODEL ACCURACY EYED terfaces, may now have to be redrawn for accuracy. That’s because research- 
ers at the IBM Almaden Research Center, San Jose, Calif., discovered that increasing the 
voltage of a metal electrode causes water molecules to crowd together to produce a packing 
factor of up to double the water’s liquid density. The discovery came during an X-ray scatter- 
ing study. As part of the study, silver crystal was contained in a specially designed cell and 
immersed in water. X-ray beams were aimed at the crystal’s surface and their scattering pat- 
terns were analyzed to determine the orientations of the water molecules. Not only did water 
molecules organize into discrete layers near such metal surfaces, but the predicted rotation of 
the water molecules’ orientation (from oxygen-up to oxygen-down) was changed from nega- 
tive to positive when a voltage was applied. The most interesting result, though, was that as 
the voltage on the electrode was raised, the liquid density doubled. These results dramatically 
alter how surface reactions occur on an atomistic level. Contact Michael Ross of IBM at (408) 
927-1283. CA 





By measuring the perturbations in spatially resolved electric fields, high-res- 

SENSORS USED FOR olution measurements of surface and internal subsurface features, on either 

FLAW DETECTION conductive or non-conductive workpieces, respectively, may be made with ca- 

pacitance and impedance sensors. Developed at Sandia National Laboratory, Albuquerque, 

N.M., the sensors are the result of ongoing research and development within the microelec- 

tronics division. One sensor that was recently developed and evaluated, the high-resolution 

capacitance imaging sensor (HIRCIS), can generate surface images and track features. For 

example, when applied to surface imaging of burrs on metal workpieces, the HIRCIS enables 

closed-loop feedback control of automated deburring systems. An extra advantage of this sen- 

sor is that it can accurately detect metal burrs of less than 10 ym in height and chamfers 

ranging from 50 to 350 um. Its ability to achieve a resolution of 25 pm in less than a second, as 

well as other capabilities, suit it for in-process control of precision operations. Future applica- 

tions of this sensor are expected to boost manufacturing reliability and throughput. For more 
information, contact Jim Novak of Sandia National Laboratory at (505) 844-4227. cA 





Multiprocessor-platform (MP) operating systems now can run on specifica- 
MULTIPROCESSOR SP EC tion-compliant systems thanks to an MP specification that puts in place a 


DEFINES MP P LATFORMS standard hardware/software interface. Systems based on the specification 
will be able to run next-generation MP operating systems while maintaining compatibility 
with all existing application software. The multiprocessor specification version 1.1 was devel- 
oped by the Intel Corp. Architecture Laboratories, Santa Clara, Calif., in conjunction with sys- 
tem manufacturers, BIOS suppliers, and operating-system vendors. MP-specification-compli- 
ant operating systems will include Microsoft Windows NT, Novell’s NetWare and UnixWare, 
IBM’s OS/2 for SMP, The Santa Cruz Operation’s MPX, and SunSoft’s Solaris. System manu- 
facturers have begun designing MP workstations and servers based on Intel’s Pentium pro- 
cessor, and many BIOS suppliers also are developing compliant products. Most products are 
expected to be introduced in the last quarter of this year. To obtain a copy of the MP specifica- 
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the world’s largest selection 
2KHZ to 1OGHZ trom $2 


With over 300 standard models, from 2-way to 48-way, 0°, 90° and 180° 

50- and 75-ohms, covering 2KHz to 10GHz, Mini-Circuits offers the world’s 
largest selection of off-the-shelf power splitter/combiners. And, with rapid 
turnaround time, we'll also supply “special” needs, such as wider band- 
width, higher isolation, lower insertion loss and phase matched ports. 

Available for use in military and commercial requirements, models 
include plug-in, flat-pack, surface-mount, connectorized standard 
and custom designs. New ultra-miniature surface mount units 
provide excellent solutions in cellular communications, GPS 
receivers, Satcom receivers, wireless communications, and 
cable systems. 

All units come with a one-year guarantee and unprecedented 
“skinny” sigma unit-to-unit and production run-to-production run 
repeatability. All catalog models guaranteed to ship in one week. 
Mini-Circuits...dedicated to exceed our customers expectations. 


finding new ways... 
Setting higher standards 
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3pF SCSI Gives Your 
Bus a Lift 


Lighten your bus and take your 
designs to a new level of speed with 
Unitrode's UC5613 nine line SCSI 
active terminator. With the lowest 
capacitance available today, your 
designs will have hotswap ability, and 
a high transfer rate. The UC5613 will 
launch your CD Rom and computer 
peripheral designs with confidence 
and greater speed. 


Call, FAX, or write us today for free 
samples and application information. 





1.S./1SO 9001/EN 29001 





The UC5613 Advantages 


@ 3pF Channel capacitance during 
disconnect 


@ Meets SCSI hot plugging capability 


@ +400mA Sinking current for active 
negation 


@ Custom power packages are 
utilized to allow normal operation 
at full power (1.2 watts) 


@ 0.7V Dropout voltage regulator 





@ Logic command disconnects all 


Megatransfer Rate termination lines 
@ 100uA Supply current in disconnect 
INTEGRATED mode 
CIRCUITS 
mm UNITRODE 
TEL: (603) 429-8610 


FAX: (603) 424-3460 
7 Continental Boulevard, Merrimack, NH 03054 READER SERVICE 172 
































Philips Semiconductors 


Philips Semiconductors, 
Marketing Communications Dept., 
Building BE-p, Eindhoven, 

The Netherlands. 

Telefax: +(31) 40 72 48 25 


New TV signal encoders 


For use in consumer and semi-professional video 
equipment, the TDA8501 and TDA8505 signal 
encoders convert RGB or YUV video inputs into 
composite video signals to PAL/NTSC or SECAM 
standards. They combine maximum flexibility 
with minimum external component needs and 
circuit alignment operations. 
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LCD controller 
generates all display 
drive voltages 


The PCF2116X display controller provides a 
unique single-chip, single-supply-rail solution for 
driving 2x24 or 4x12 dot matrix LCDs. It features 
on-chip generation of the LCD’s negative supply 
voltage plus all its intermediate bias voltages and 
requires just two external components. 
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Line interface IC adapts to 





telephone systems worldwide 


The new PCA1070 multistandard speech trans- 
mission/line interface IC has the unique ability to 
adapt to virtually all standard telephone line 
conditions encountered around the world, enabling 
manufacturers to produce a single telephone set 
design for sale in international markets. In addition 
to the cost savings associated with higher volume 
set manufacture, the PCA1070’s need for very 

few external components further reduces 
production costs. 

Controlled via the I’?C-bus by a low-voltage 
low-power CMOS microcontroller, programmable 
characteristics of the PCA1070 include DC and 
AC set impedance, sidetone balance, earpiece and 
microphone amplifier gain, line signal dynamic 
limiting and hearing protection levels. 

Programming the IC to suit different telephone 
line conditions is performed entirely under 
software control and does not involve any changing 
of external components. The PCA1070 also has 
the ability to measure the available line current 
and to pass this information to the microcontroller 
over the I’C-bus, allowing interface parameters 
to be further modified so that the telephone 
continuously adapts to changing line conditions. 


The PCA1070 is suitable for use in a wide 


Contactless angular- 
displacement sensor is 
encapsulated and 
ready-to-use 


The new KMA10/70 contactless sensor provides 

a fully-encapsulated, non-wearing and adjustment- 
free solution to angular position measurement in 
a wide range of automotive and industrial 
applications such as active suspension units, 





The KMA10/70 contactless angular-displacement sensor is 
fully-encapsulated to survive extreme environmental conditions. 





The PCA1070 multistandard speech transmission/line 
interface IC can adapt to virtually all standard line 
conditions met worldwide. 


range of telephone equipment including 
conventional telephone sets, cordless phone base 
stations (analog CTO, CT1 as well as digital CT2, 
DECT and PHP), fax machines, answering 


machines and payphones. 
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accelerator pedal position sensing and servo control 
actuators. Its sealed housing, wide operating 
temperature range and high degree of EMC 
protection make it particularly useful in safety- 
critical applications. 

Based around the Philips KMZ11B1 magneto- 
resistive sensor element, the KMA10/70 has an 
integral input shaft which rotates the magnetic 
field over the sensor element. The resultant changes 
in the sensor element's resistance are detected by 
a thick-film hybrid signal conditioning circuit 
which produces a temperature-compensated 4 to 
20 mA output signal that corresponds to the 
angular displacement of the input shaft. The sensor 
has a displacement range of +35° and is free from 
the microlinearity error and noise problems 
associated with potentiometers, particularly when 
these devices suffer wear and corrosion. 

The KMA10/70 has an operating temperature 
range of —40 to +100°C and a lifetime in excess of 
10* operating cycles. It is a 3-terminal device which 
operates over an 8.1 to 11.0 V supply voltage range, 
producing a short-circuit-protected, current-mode 
output which is independent of supply voltage 
changes. 
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.ow-voltage low-power 
requency synthesizers 
for mobile 
ommunication systems 


utee new dual-frequency synthesizer ICs offer the 
vest power dissipations per synthesizer currently 
ailable, coupled with unimpaired operation at 
pply voltages as low as 2.7 V. Between them, 
ese devices cover the frequency range 400 MHz 
2.4 GHz, with each device being optimized 

r use in particular mobile phone systems. 

1e UMA1015M serves CT1/CT1+ cordless and 
MPS/(E)TACS/NMT analog cellular systems, the 
MA1018M serves GSM and the UMA1020M 
CS1800 and DECT systems. The UMA1020M 
the only dual synthesizer in the world to offer 
4 GHz synthesis from a 2.7 V supply. All three 
nthesizers are also suitable for a wide range of 
her RF frequency synthesis applications. 

All the synthesizers feature two independent 
>quency synthesis loops, direct drive to a voltage- 
trolled oscillator, and an auxiliary output port 
DAC to control other handset functions. With 
irrent consumption of typically only 10 mA, 
ywer-down modes which reduce standby power 
sumption to just 20 pA, plus high-speed on/off 
vitching capabilities, these ICs can dramatically 
crease time between battery charges in hand- 
yrtable telephones. 





ew dual-frequency synthesizer ICs mean that Philips now 
ovides low-voltage low-power solutions to RF frequency 
athesis in handsets for all the latest mobile phone systems. 


The synthesizers are controlled via a high-speed 
iwee-wire serial interface which, in addition to 
mtrolling the programmable dividers, charge-pump 
erating modes and auxiliary control outputs or 
AC, also controls the ICs’ power-down modes. 
he devices are fabricated in Philips’ QUBiC 
iCMOS process to achieve the necessary 
ymbination of high speed and low power 
sumption. 
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New single-chip 
microcontroller and CAN 
controller 


Designed for automotive and industrial multiplex 
wiring applications, Philips Semiconductors’ new IC 
combines the functionality of the high-performance 
P83C552 8-bit microcontroller with the PCA82C200 
stand-alone CAN controller. The new IC, the 
P83C592, has all the features required for 
embedded control — high-speed prioritized 
interrupts, on-chip event counters and timers, 
multi-channel A/D conversion, PWM outputs 
and digital I/O ports — plus an on-chip CAN 
(Controller Area Network) interface that allows 
it to communicate with other intelligent CAN 
modules in distributed real-time control systems. 
The P83C592’s CAN interface is a full 
implementation of the CAN specification and 
provides all the physical and data link layer 
functions of the OSI communications model. 
It can recognize all 2032 types of CAN message 
identifier and so can be used in systems where 
both low-speed and high-speed prioritized data 
communications are required on the same network. 
This is particularly important in automotive 
applications, which require high-speed real-time 
communication (up to 1 Mbit/s) between critical 
systems such as ABS and engine-management 
systems, as well as low-speed communications for 
on/off control of lights, motors, solenoids, etc. 
The new device provides 16 kbytes of on-chip 
ROM and a 256-byte dual-port RAM which 


operates as a transmit/receive buffer for CAN 


messages. The microcontroller is also available 
in EPROM and ROM less versions, designated 
P87C592 and P80C592 respectively, with all 


The P83C592 microcontroller incorporates a CAN interface 
which suits it for automotive and industrial multiplex 
wiring applications. 

versions having a maximum RAM and ROM 
addressing range of 64 kbytes. The P83C592 

is available with a —40 to +125°C operating 
temperature range specifically for automotive 
applications; standard operating temperature 
range for the three devices is —40 to +85°C. 
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Evaluation kit permits field testing of smartcards 


Using the new OM4281 evaluation kit, software 
developers writing code for the Philips P83C852 
smartcard microcontroller can now verify 
operation of their completed application program 
independently of any development system. 

The kit, which is intended to be used during the 
last phases of software development, after normal 
emulation and program debugging have been 
completed, provides users with an intermediate 
step between leaving the development system 
environment and having to embed a mask- 


programmed microcontroller into smartcard plastic. 


The kit comprises a smartcard simulation pc 
board with ISO-standard card reader contacts on 
it, which connects via a ribbon cable to a second 
small pc board that carries a 68-lead bond-out 
version of the P83C852 and a 28-pin EPROM 
socket for application firmware. These two pc 


boards form a self-contained unit which can be used 
to field-test the smartcard application. When the 
user is happy that the application works, the 
bond-out P83C852 and EPROM can be replaced 
with a mask-programmed version of the micro- 
controller. This plugs into a socket which is mounted 
directly on the smartcard simulator pc board, 
allowing this board then to be used without the 
second pc board and ribbon cable. 

The P83C852 is an 80C51-based smartcard 
microcontroller with a unique on-chip arithmetic 
unit that dramatically increases the speed with which 
public-key crypto algorithms can be computed. 
In addition to this arithmetic unit, it includes 
6 kbytes of ROM, 256 bytes of RAM and 2 kbytes 
of EPROM. 
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80C32 Drop-in 
Replacement 


3x the Speed 


Looking for a way to wring another drop of 
performance out of your tired, old 8051? Try 
the DS80C320 High-Speed Micro, the only 
8051 built for speed. 





Instant performance improvement, regard- 
less of the crystal speed 


Runs the same software up to three times 
faster than other 8051s using the same 
crystal 


Uses four clocks per instruction instead of 
the usual 12, so software can do more in less 
time 


At 25 MHz, performs an instruction cycle in 
160 ns (six times faster than standard 8051s) 
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But the improvements aren’t just limited to 
speed. Look at what else we’ve added: 

= Dual data pointers 

= Asecond, full-function UART 
m Six external interrupts 

= Programmable watchdog 

m= Power-on reset 

si 


Brownout detector 


Future versions will feature on-chip 
memory and new peripherals. To see what 
the 8051 for the 90s can do for your design, 
give us a call. 


The DS80C320 performs three times faster than other 
8051s at the same crystal speed. Running at 25 
MHz, the DS80C320 can do six times as much work 
as a standard 8051. 


| AG SEMICONDUCTOR 
4401 South Beltwood Pedslcices a Dallas, Texas 75244-3292 m Tel: 214-450-0448 = Fax: 214-450-3715 
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oll? Take the FLEX lane. 


With 16,000 gates of programmable 


logic, Altera’s FLEX EPF81500 
drives home the Altera Advantage. 


Programmable logic rolls into new territory with the introduction of 
Altera’s latest FLEX 8000 device, the 16,000 gate EPF81500. Now you 
can speed past unnecessary 












Altera FLEX 


delays on the way to shipping 
your end product. 

When you move into 
the FLEX lane with our 
EPF81500, you'll leave Flexibility 
behind the up front NRE supped (VHDL Verilog) 


costs, long lead times, and 


Reprogrammability 


In-Circuit Reconfigurability 





high risks associated with gate arrays. You'll be able to make instant design 
iterations, and even change your design system hardware, on the fly, with 
the in-circuit reconfigurability of FLEX 8000 devices. It’s the kind of design 
freedom we call FLEX Ability. 
ss Your time investment is protected, too, because our MAX+PLUS II 
development tools allow simultaneous development paths for both 
FLEX and gate arrays by interfacing to industry standard CAE tools. 
When you need a high-density, high-speed alternative to gate arrays, 
the EPF81500 is just right. And if you have used FPGAs in the past, 
you'll definitely appreciate the low cost of FLEX 8000 devices, plus 


a = rq 
EPF81500 





their unique speed and predictability. In fact, for the second year in 
a row, industry benchmark results show that Altera’s FLEX family 
offers the fastest devices, at the highest densities, in programmable logic today. 
And by choosing Altera for your programmable logic needs, you get 
more than speed and density. You also get technology leadership, easy-to-use 
design software and comprehensive technical support. This is real value. 
This is the Altera Advantage. 





To find out more about Altera’s products, 
call us at 800-9-ALTERA (800-925-8372), 
or write us at 2610 Orchard Parkway, 
San Jose, CA 95134-2020. 

We'll help you put the pedal to 
the metal on your design cycle. 
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TECHNOLOGY NEWSLETTER 


A multiprocessing simulation accelerator employs a mix of custom hardware 
MULTIPLE P ROCESSORS and sivare techniques to speed all levels of VHDL descriptions. The Para- 
SPEED VHDL SIMULATION digm ViP accelerator, developed by Zycad Corp., Fremont, Calif., combines a 
native-code-compiled VHDL simulator, partitioning algorithms, and custom multiprocessing 
hardware. Each board consists of six MIPS R4000 processors running at 100 MHz, three 
custom ASICs for signal processing, and a custom I/O processor for communication with ad- 
ditional ViP boards and the host computer. There may be from 1 to 16 ViP processor boards in- 
stalled in an accelerator system. This means that engineers can have from 6 to 96 R4000 pro- 

cessors working on one VHDL design simultaneously. 
The R4000 processors provide parallelism to execute concurrent VHDL processes. The 
custom signal-coprocessor ASICs manage signal values, updates, and process wakeup. ViP- 
SiM, the accelerator’s software, analyzes VHDL code and generates MIPS object code to exe- 
cute directly on the R4000 processors. Because the Paradigm hardware was created exclusive- 
ly for VHDL, there’s no operating-system overhead or external interrupts to slow the system 
down. Three user-selectable partitioning algorithms help divide the design among the proces- 
sors. The Paradigm ViP accelerator is available now. Call (800) 243-7286 or (510) 623-4400 for 

more information. LM 


BSIM8, the emerging standard for submicron device modeling, is now avail- 
MODELER AD DS BSIM3 able in the Success modeling and device characterization tool developed by 
F OR SUBMICRON DEVICES Anacad EES, Milpitas, Calif. The physical effects of deep submicron technol- 
ogy and the increasing complexity of circuits pose problems in the development of VLSI and 
ULSI designs. BSIM3 is a physical model, oriented to submicron MOSFET description. The 
BSIM3 model (unlike the process-oriented BSIM1 and BSIM2 models) contains a limited pa- 
rameter set linked to physical phenomena. It thoroughly treats short-channel effects and can 
predict scaling effects on output characteristics before the process is ready. In addition, the 
model has extensive built-in dependencies of important dimensional and processing parame- 
ters, as well as major short-channel effects, such as threshold-voltage reduction. The Success 
modeling environment provides BSIM3 measurement, characterization, and optimization. Us- 
ing Success with the BSIM3 model, engineers can analyze the implications and trade-offs of 
small MOS designs before committing to extensive manufacturing. For more information, call 
Anacad EES at (408) 954-0600. Lu 


The AutoBahn bus can operate without any latencies by increasing the data- 
SP ANCEIVERS WILL MOVE transfer rate between system components, such as the CPU and memory. 
DATA AT 200 MBYTES/ S Until now, AutoBahn was merely a concept on the drawing board. Now, with 
the release of the Spanceiver transceiver chips, the AutoBahn is moving closer to reality. The 
chips, which come from a collaboration of Motorola Semiconductor and Pep Modular Comput- 
ers, both out of Phoenix, Ariz., will eventually transfer data at 2.0 Gbytes/s. The first versions 
work on the VMEbus at 33, 50, or 100 Mbytes/s. Fabricated on Motorola’s 0.8-um Mosaic V 
process, the chip sits in a 14-mm-by-14-mm quad flat pack. The first applications for the 
_ AutoBahn technology will fall into wide-area networking, peripheral interfaces, supercom- 
puting, fiber optics, and multimedia. For more information, call Pep at (602) 483-7100. RN 


A new formatting technique promises to boost the data capacity of hard-disk 

D ISK FORMAT HIKES drives by 28%. Developed by scientists at IBM’s Almaden Research Center, 
DATA CAP ACITY By 28 / 0 San Jose, Calif., the technique was made possible, in part, through the devel- 
opment of an advanced magnetoresistive-recording (MR) head design. The new design relies 

ona separate thin-film MR sensor for reading and an inductive element traditionally used just 

for writing. The high sensitivity of the MR element enables smaller bits and narrower tracks 

to be used, both of which increase areal density. Areal density is increased even further 

through the development of a “‘no-ID”’ sector format, which lends itself to faster, more reliable 

data writing and reading operations. In effect, the no-ID sector format works to raise data ca- 

pacity by removing all of the disk-sector ID information that traditionally precedes every 

block of data. This function, no longer served by ID fields, can now be handled electronically, 

freeing up approximately 10-15% of the disk area to store more user data. Implementing both 

of these recent developments not only creates higher-capacity disk drives, but also increases 
high-performance MR-head manufacturing yields. The extra capacity is currently featured in 

IBM’s latest line of magnetic hard-disk drives. This includes a pair of 810-Mbyte, three-disk 

models that contain 270 Mbytes on each 2.5-in.-diameter disk, specifically designed for use in 

laptop computers. For further information, contact Michael Ross of IBM at (408) 927-1288. ca 
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Challenges. The 90’s demand higher 90’s Products. After over a decade of 


s of performance and faster delivery industry leadership, NCR is still working 
ever. Time-to-market, technological hard to meet your needs and the challenges 
ands, and changing user needs make of the 90’s. The NCR 53090 family of SCSI 
simple SCSI seem as elusive as the Controllers is constantly evolving, 

zon. To stay ahead in these challenging implementing and offering state-of-the-art 
s, you need products you can count on, products. For example, the NCR 53C90 
proven ability to deliver the quality and family supports multiple bus architectures, 
bility your customers require. advanced SCSI-2 commands, fast SCSI data 


transfers and provides our exclusive 
TolerANT® SCSI driver and receiver 
technology, for reliable data transfers in 
every SCSI system. 


FAST Track to FAST SCSI 


90’s Solutions. The SCSI challenges of the 
90’s can’t be solved with silicon alone. NCR 
quality and service provide you with the 
competitive edge that can make your 
industry leading designs a reality. Whether 
you require SCSI-1 or fast SCSI-2, in any 
system architecture, NCR has the product to 
meet your needs today. You can count on us 
to keep you on the fast track with the right 
technology, at the right price, at the right 
time for all your SCSI requirements. 


The NCR 53C€90 Family 
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FAST SCSI . *NCR Fast SCSI devices transfer SCS/ data at 10 MB/s synchronous or 7 MB/s asynchronous | 


Single-bus architecture; SCS! sequences controlled by 
hardware state machine to minimize host intervention 


Adds pass-through parity for increased system reliability i 


Adds split-bus architecture for more flexibility 
Adds support for differential transfers 
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Parking 
problems 


loaal Te Te] *«COur tantalum chip capacitor 
. | always find a space. | 












You're downsizing your system by 
mounting more components on 
smaller boards. We're dow nsizing ae 
tantalum chip capacitors to give you 
more capacitance in smaller cases. 
Our new SVS- Series features the | 
eae case and footprint in the 
‘industry. | It measures. only 2.0x 1.25 
mi2mmO0l2size Pease, 
The space- saving drive has also swept. 
our whole fleet of R Series and R-Series 
‘Extended capacitors. i 
You've given NEC the largest share 
he. ) tantalum market because 
our capacitors take the smallest share 
_ of your board. For more information, 
“call NEC today. 









































For fast answers, call us at: USA Tel'1-800-3669782 Fax 1-800-729-9288 Germany Tel-021'-650302. Fax-0211-6503490 
The Netherlands [e!-(40-445-845 Fax- 040-444-580 Sweden le! 086-753-6070 Fax 908-755-3506 France lel 13067 “5800. Fax 1-3946 3663 
Spain Jel:1-504-2787. Fax1-504-2860 Italy Te! 02-6709108 Fax.02 66981329 UK lel.0908-691133 Fax 0908-679290 Ireland Tel (1-6794209 
Fax:01-6794081. Hong Kong [e!-886-9318. Fax 886-9027 Taiwan [el02-719-2377 Fax-02-719-5951 Korea lel 092-551-0450 Fax 07-551045) 
Singapore Tel 253-8311. Fax 250-3583 Australia Je! 03-68/8012 Fax: 03 86780! 4 dapan (6) 03-3798-6146 Fax 03-3798 6149. 
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Introducing the 


The embedded Intel386™ EX processor. 


We asked you what you wanted in 
an embedded processor, and your sug- 
gestions truly hit home. The result is 
the embedded Intel386™ EX processor. 

~ The first and only PC-compatible 386 
that’s optimized for embedded designs. 
The integrated Intel386 EX processor offers power 
management and low-voltage operation for portable 
applications. It also increases your design flexibility by 


© 1994 Intel Corporation. *Third-party trademarks are the property of their respective owners. 





for embedc 


allowing you to configure its on-board peripherals 
according to your own specifications. 

For example, the Intel386 EX processor can be pro- 
grammed to provide DMA-supported serial transfers to 
reduce the CPU load. Its Chip Select unit eliminates 
the need for external logic with address decoding, 
wait-state generation and ready-logic on chip. And its 
enhanced external bus supports dynamic bus sizing to 
interface with 8- and 16-bit peripherals. 

And designing with an embedded Intel386 processor 








t 386 
d app 


couldn't be easier. The off-the-shelf tools Oe ee tera samples or to get current pricing of 


ications. 


and support of the PC architecture will Intel386 SX and DX processors. 

allow you to get your designs out more Gem | Move into an embedded Intel386 EX 

quickly, and differentiate them with familiar SS processor. Because when you want a 

interfaces like DOS and Windows’: | mz | — solution that’s optimized for embedded, 
Call us at +44 (0) 793 431155 and | G@@mee (2  taasares | nobody else is even in the neighborhood. 

request literature packet USEMO1 to get _RuDuple 5 | 


more information about the embedded ete | | mB 
Intel386 EX processor. Or contact your _| Power Stanagemen : Ntal 
distributor to receive Intel386 EX processor HES Besse Upto 24 Lines ® 
CIRCLE 106 FOR U.S. RESPONSE 
CIRCLE 175 FOR RESPONSE OUTSIDE THE US. 
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A major part of the development project focused on devising a means to secure a uniform 
picture from the discontinuities of raster created by the 44 filaments. To accomplish this feat, 
a picture-quality correction system was designed to take luminance information obtained by a 
camera, and correct the raster positions so that the luminances would be uniform. From this 
data, correction coefficients could be calculated by using a personal computer and subse- | 
quently be input into a correction block. The red, green, and blue signals, modulated by the 
correction coefficients, would then show a uniform picture on the screen. Using these tech- 
niques, developed to improve picture uniformity, the Flat Vision display achieves a picture 
quality rivaling that of a conventional TV CRT. For additional information, contact Keisuke 
Yamamoto, director of Matsushita Electric, at 0726-24-7730. CA 


EL displays represent another hotbed of activity in the world of flat pan- | 
+. SLECTROLUMINESCENT els. One advance comes from a four-way cooperative effort by Planar Sys- 
DISP LAYS... tems, Beaverton, Ore.; the David Sarnoff Research Center, Princeton, N.J.; 
Allied Signal Aerospace Corp., Columbia, Md.; and Kopin Corp., Taunton, Mass. They fabri- 
cated an active-matrix zinc-sulfide:terbium (ZnS:Tb) green-emitting EL display with a resolu- 
tion of 1000 lines per inch on a single-crystal silicon-on-insulator (SOI) substrate. The fully 
addressable flat-panel display contains 128 by 128 pixels. It combines high-frequency address- 
ing circuitry with a high-resolution capability. These characteristics are made possible thanks 
in part to the SOI substrate, which allows the high-voltage transistors required for EL opera- 
tion to be used. Researchers also discovered that by optimizing SOI-layer thicknesses and dop- 
ing, the proper breakdown voltages and isolation capabilities that are also required for EL op- 
eration could be achieved. In addition, by using single-crystal silicon for IC formation, high- 
speed circuits needed for the peripheral shift registers and line drivers could be easily fabri- 
cated using standard IC-processing techniques. Specific characteristics of the active-matrix 
EL display include a thickness of less than 2 mm, high brightness, and low power. These char- 
acteristics make it ideal for head-mounted-display applications. Ongoing research will exam- 
ine the feasibility of using this technology for other future innovative products. For more 
information, contact Planar Systems at (503) 690-1100. 

The key to reducing the thickness of a flat panel is to replace the driver with a monolithic IC, 
according to scientists at the Texas Instruments Design Center in Tokyo, Japan. However, de- 
veloping cathode-driver ICs that aren’t plagued with problems associated with power dissipa- 
tion and yet still satisfy the requirements of a color-panel pulse-memory driving method isn’t 
as easy as it sounds. The solution, they found, was to create a new driving system based on a di- 
electric-isolation (DI) process that consists of an output circuit divided into two parts. One part 
was included in the IC, while the other was made up of discrete parts. In this manner, most of 
the power could be consumed by the outside of the IC. Test results showed that this output 
circuit allowed for a significant reduction in total power consumption, down to 2.4 W. A 
subsequent result of this study led to the development of two ICs—a 32-channel cathode driv- 
er and a 64-channel anode driver—specfically for use with a 26-in. color de-plasma display pan- 
el application. Future evaluation will look into the possibility of using the driver ICs in displays 
reaching up to 40 inches. For further information, call the Design Center of Texas Instru- 
ments Japan Limited at 3-3769-8942. CA 


AND IN GL ASS Progress in materials also is vital to the development of advanced flat-pan- 
“ el displays. To that end, the development of an innovative glass substrate for 
TECHNOLOGY advanced flat-panel-display applications has been the focus of a study con- 
ducted by the Corning Inc.’s Technology Group, which has offices in Corning, N.Y., and 
Shizuoka, Japan. Fabricated using the fusion method, the substrate features a strain point of 
666°C, low thermal shrinkage at both amorphous-semiconductor and polysilicon processing 
temperatures, chemical durability, and a low thermal coefficient of expansion. The substrate 
was originally developed for advanced active-matrix LCDs, but its characterization pushes 
the limit of what’s offered by current commercial substrates, making it ideal for other applica- 
tions, such as silicon microtip FEDs. With the glass material’s inherent design flexibility, al- 
lotted by its enhanced chemical durability, any number of applications could stand to benefit 
from the newly developed 1787 glass substrate. Future studies will investigate these possibili- 
ties. For more information, call Corning at (607) 974-3527. CA : 
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ALL FOR PAPERS 


The Portable By Design Conference and Exposition 


Sponsored by Electronic Design Magazine 


Deadlines: 
Abstracts: October 10,1994 
Full Papers: December 1,1994 


Electronic Design is soliciting technical papers to be presented at 
the Portable By Design Conference February 15-17,1995 in 
the Santa Clara Convention Center, Santa Clara, Calif. 


Engineers experience in designing portable electronic systems of all 
tyoes are invited To share their expertise. The range of eligible design 
ajoplications includes computing, communications, data-entry, naviga- 
tion and instrumentationin either vertical and horizontal markets. 


Papers should emphasize problem solving and.provide insights Into 
specifying and designing portable systems. 


General topics fo be Covered include: Microprocessors aNd microcon- 
trollers; Power Sources and circuits;Power management techniques; 
Batteries; Conneciivity(e.g. docking, public wired network and all wire- 
less); Software(e.g. operating systems inclucing proprietary OS and 
application development); Perionerals (e.g. PEMCIA, GPS, storage): 
Displays: Inout devices; industrial, medical, and test equipment: and, 


system design considerations (© g accelerated product development, 
testing, size, ergonomics, packaging, and ruggedness) 
To particioate, respond to this call for papers by sending a one-para- 


graph abstract of a paper you would like to present. Papers should be 
oriented toward solving specific design problems. 


Abstracts should be sent to: Program Chair, Portable By Design 
Conference, c/o Electronic Design Magazine, RO. Box 821, 
Hasbrouck Heights, NJ 07604. Or, send by fax to (201) 393-0204. 


There are many areas where our 
function generator will surpass 
your expectations. 





A built-in 12-bit, 40 MSample/sec, 
16K deep arbitrary waveform 
generator easily handles your custom 
waveform needs. 





Internal AM, FM, FSK and burst 
modulation eliminate your need for 
a second modulation source. 





Both linear and log sweeps are built 
in, making filter and amplifier testing 
quick and easy. 


At a price that falls below them. 


i HEWLETE 
| | PACKARD 


The HP 33120A 15 MHz 
synthesized function/arb 
generator: Within budget, 
without compromise. 


In the world of function generators, 
price and performance have always 
been synonymous. So it’s under- 
standable you’d expect to pay more 
for the measure of confidence you 
get with a synthesized signal source 
that delivers stable, accurate signals 
test after test. Or, for the flexibility 
to generate complex waveforms 
with arbitrary waveform capability. 


You'd probably also expect to pay a 
premium for the convenience of 
built-in sweep and modulation 
functions. And to have both HP-IB 
and RS-232 interfaces standard. 


B2A1SZ0A 
1Catis F 


PUNO THON 


Fact is, you can always get high 
performance with the high price to 
match. Or, order the HP 33120A 
fully loaded function/arb generator 
and get something totally unex- 
pected. A price you can afford. 


Call HP to see how much function generator you 


can get for your money. 





Discover just how easy it is to 
afford a fully loaded 15 MHz 
function/arb generator with 
synthesized signal source and 
arbitrary waveform capability by 
calling your local HP sales office or 
one of the numbers listed below. 
Once you hear the price, we think 
you'll agree it’s the best deal of any 
function generator in its class. 





In fact, you can learn more about 
the HP 33120A function/arb 
generator’s custom waveform 
capability, signal accuracy, easy 
programmability, complementary 
BenchLink/Arb software, and any 
other 
specifications 
you may need 
to make the 
right decision by talking to your 
local HP field engineer. 


So give us a call. And discover how 
much more you get from HP today. 


There is a better way. 


G 


HEWLETT 
PACKARD 
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TECHNOLOGY ADVANCES 


TEEE PLANS TO UNVEIL A LOW-COST HIGH-PERFORMANCE 
SERIAL INTERFACE WITH SPEED AND FLEXIBILITY 


or computer-periph- 
| ee designers, an in- 

novative low-cost and 
high-performance serial bus 
is on the horizon. It promises 
to offer a simple yet cost-ef- 
fective technology for mov- 
ing high-speed data _ be- 
tween computers and pe- 
ripherals, such as disk 
drives, video cameras, CD 
ROMs, printers, as well as 
audio and stereo equip- 
ment. “FireWire” has been 
designated by the Institute 
for Electrical and Elec- 
tronic Engineers (IEEE) as 
the P1394 standard, and 
will be released this year. 

The P1394 serial bus, de- 
veloped by the Apple Com- 
puter Corp., Cupertino, 
Calif., employs six wires 
(two are used for data, two 
for strobe signals, and two 
for power) to provide users 
with a choice of three data- 
transmission rates of 100, 
200, or 400 Mbits/s. It can 
handle as many as 63 de- 
vices at up to 72 m. 

The P1894 bus architec- 
ture automatically config- 
ures itself at the power-up 
stage and permits “hot 
plugging” (the addition and 
removal of devices from the 
bus while power is on). In 
addition, it can transmit 
both asynchronous as well 
as isochronous data types. 
FireWire is the product ofa 
collaboration between sev- 
eral companies that include 
Adaptec, Apple Computer, 
IBM, Maxtor, NCR, Texas 
Instruments, and Western 
Digital. 

Heightened interest in 
FireWire can be seen in 
both the industrial and con- 
sumer markets. It suits ap- 
plications such as automo- 
tive data buses and can 
serve as a standard inter- 
face between audio and 
video components (see the 


figure). Its ability to trans- 
mit isochronous data also 
make it an ideal candidate 
for various multimedia ap- 
plications. 

Mike Salas, FireWire 
product program manager 
at Texas Instruments, Dal- 
las, is excited about the po- 
tential implications of the 
technology. “It’s the next 
big interface to emerge in 
the computer industry,” 
says Salas. He explains that 
the P1394 bus’ speed and 
flexibility will provide de- 
signers with a technology to 
bridge the consumer, in- 
dustrial, and computing 
worlds. 

At the physical level, 
FireWire is a serial bus that 
employs both a data and 
strobe channel. Each chan- 
nel is connected to a sepa- 
rate twisted-pair shielded 
wire via a_ differential 
driver circuit that swings 
within 200 mV p-p. Because 
the strobe signal is de- 
signed to transition during 
any period that the data 
does not, a data clock is syn- 
thesized from the XORing 
of the two signals. The third 
pair of wires provides 8 to 
40 V of user-defined power 
to the peripherals, allowing 
the transceiver circuits to 
be operational, regardless 
of whether a unit is turned 
on or off. This bus power 
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also can be used to operate 
low-power peripherals. 

Each FireWire node is 
self-configuring, assigning 
itself a unique node identifi- 
cation number upon power- 
up. A hot-plugged node 
automatically takes the 
next available ID code for 
itself. 

Communication between 
nodes occurs in variable- 
length packets that are 


sized in multiples of 4 bytes 


or quadlets. Contention for 
the bus is handled by the 
“root” node using a fair ar- 
bitration scheme. The root 
node is the device possess- 
ing the lowest-node ID 
code. 

During a transfer cycle, 
the root node polls each 
node sequentially and gives 
it control over the bus if its 
Arbitration Enable flag is 
set. Once finished with the 
transfer process, a node re- 
sets its Arbitration Enable 
flag and can’t access the bus 
again until the next cycle. 

Communication is accom- 
plished through five types 
of packets: quadlet, block, 
isochronous, no-data, and 
acknowledge. Data is trans- 
ferred using block or iso- 
chronous packets, while in- 
tra-node signaling is usu- 
ally performed using the 


shorter quadlet and no-data 


packets. 


plein 
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The acknowledge packet, 
which is a single-byte mes- 
sage used to confirm a 
packet transfer, contains a 
4-bit receiver status code 
and a 4-bit parity check. 
Block packets are used for 
asynchronous data trans- 
fers and have a maximum 
length of 512 bytes, while 
isochronous packets may be 
up to 1024 bytes in length. 
The protocol within the 
P1394 standard allows up to 
32 isochronous communica- 
tions channels to be estab- 
lished within the network’s 
bandwidth. 

The Fire Wire interface is 
moderately intelligent and 
can offload much of the 
work of peripheral manage- 
ment usually performed by 
the CPU within the host- 
computer system. By using 
the P1394 bus, host-com- 
puter devices can commu- 
nicate with peripherals via 
a standard command set 
called the serial bus proto- 
col (SBP). The SBP com- 
mands direct the interface, 
which in turn performs the 
transaction with no further 
supervision, freeing up the 
host computer for other 
tasks. 

With FireWire’s official 
IEEE approval anticipated 
for later this year, Texas In- 
struments already has in- 
troduced the first silicon de- 
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FHE WORD’S OUT. NO ONE DELIVERS A MORE IN-DEPTH SELECTION OF STANDARD- 
COMPLIANT DRIVERS AND RECEIVERS THAN NATIONAL. OUR PORTFOLIO INCLUDES SOLUTIONS 
FOR EVERYTHING FROM 3V LAPTOPS TO 5V DESKTOPS TO HIGH-SPEED COMMUNICATIONS. 

PLUS, IT’S FULLY SUPPORTED BY OUR APPLICATIONS HOTLINE AND OVER 30 APP NOTES, 


National 


WHICH YOU’LL HAPPEN TO FIND IN OUR FREE INTERFACE DATABOOK. Od 
Semiconductor 





MAYBE WE SHOULD TALK. 1-800-NAT-SEMI, EXT. 279. 


©1994 National Semiconductor Corporation. North America: P.O. Box 7643, Mt. Prospect IL 60056-7643 (Tel: 1-800-628-7364, Ext. 279, Fax: 1-800-888-5113) All rights reserved 


vices that support the new 
interface. The two-chip set 
provides both a physical- 
layer and a link-layer inter- 
face. 

The physical layer is sup- 
ported by a mixed-signal 
chip that contains three 
transceiver nodes and the 
bus-arbitration logic to 
drive them. The multiple 
transceivers provide a host 
system with three inde- 
pendent channels for such 
applications as disk-stor- 
age devices, printers, and 
intra-computer data com- 
munications. 

The link-layer chip con- 
tains the error-checking 
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logic, a set of FIFO buffers, 
and a 32-bit general-purpose 
host-computer interface. 

The two-chip set will be 
introduced in a 100-Mbit/s 
version. Later releases of 
the chip set will support 
200- and 400-Mbit/s data- 
transfer rates. 

The initial pricing of the 
chip set will be under $45. 
Texas Instruments feels 
that at such a low price, 
FireWire can serve as a 
low-cost, high-performance 
standards-based interface 
for applications in which 
circuit board and connector 
space is limited. 

LEE GOLDBERG 


SMART BATTERIES SPELLED 
QUT BY JOINT ENABLING 


SPECIFICATION 


t’s an all-too-common 
| oe for the port- 

able-computer user: On 
a cross-country flight, say, 
over Kansas, your PC 
crashes and your work-in- 
progress is lost when the 
computer’s battery pack 
breathes its last. Maybe you 
forgot to fully recharge the 
batteries before you left. 
Or, perhaps, you fell victim 
to one of the numerous in- 
adequate methods of gaug- 
ing battery voltage. In 
either case, without warn- 
ing, you're sunk. 

In an effort to make this 
scenario a thing of the past 
and to further its goal of 
coming up with stand- 
ardized battery packs, 
Duracell International Inc., 
of Bethel, Conn., teamed 
with Intel Architectural 
Labs, of Beaverton, Ore., 
to establish two specifica- 
tions for the creation of 
smart and _ rechargeable 
batteries. Duracell hopes 
that its smart batteries will 
combat the dead-in-flight 
PC problem on two fronts: 
One, they’ll increase com- 


puter run times, and two, 
they'll help to institute a 
new design standard for fu- 
ture generations of port- 
ables, including highly ac- 
curate state-of-charge feed- 
back and display. 
Generally, batteries and 
their host devices function 
in a master-slave arrange- 
ment. The host device dic- 
tates its power require- 
ments to the batteries, and 
when power demands 
swell, such as when a hard 
disk spins up or a display 
backlight is turned on, the 
host simply increases its 
current draw and the bat- 
tery complies—if it can. 
“Smart” batteries are 
battery packs equipped 
with specialized hardware 
that informs their host of 
their present state of 
charge, and calculated and 
predicted run time. This ca- 
pability will give users an 
accurate prediction of re- 
maining operating time. In- 
stead of the master-slave 
relationship, the battery 
becomes an_ interactive 
partner in power manage- 
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ment by informing the host 
computer and user that it 
either is or isn’t up to the 
task at hand. 

The standards cooked up 
by Duracell and Intel ad- 
dress two key aspects of 
smart batteries: the infor- 
mation and protocol, and 
the physical pathway for 
that data. The Smart Bat- 
tery Data (SBD) specifica- 
tion defines the data that 
flows between the smart 
battery, its host, and other 
devices. The specification is 
generic with respect to the 
type of battery chemistry 
and the battery-pack volt- 
age, capacity, and physical 
packaging. 

The second specification 
defines the System Man- 
agement Bus (SMBus) and 
describes a simple protocol 
for communication taking 
place between power-re- 
lated devices. Through the 
specification, a system can 
provide control to a smart 
battery or batteries, a 
smart-battery charger, and 
various regulators and 
switches. Each device has a 
standard slave address and 
exchanges its informa- 
tion through a specific 
command set. A specifica- 
tion for a smart-battery 
charger is forthcoming. 

The batteries them- 
selves, along with the intel- 
ligence built into them, lie 
at the heart of the smart- 
battery scheme. The packs, 
which will be updated ver- 
sions of Duracell’s existing 
standardized nickel-metal- 
hydride (NiMH) packs, will 
contain an ASIC _pro- 
grammed with 34 distinct 
parameters for self-diagno- 
sis. These include battery 
current, state of charge, re- 
maining run time, alarms, 
and device and brand iden- 
tification data. The small, 
low-power ASIC carries a 
reference library of pro- 
prietary battery informa- 
tion that gives it a means of 
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gauging the packs’ condi- 
tion. The packs themselves 
will incorporate a_ fuel 
gauge and communicate 
charge information to the 
host device for display. 

Duracell has enlisted sig- 
nificant industry support 
for the new specification. 
Compaq Computer Corp., 
which already employs 
Duracell’s NiMH packs in 
its new Contura Aero sub- 
notebooks, has given the 
specification its blessing. In 
addition, BIOS vendors 
Phoenix Technologies and 
SystemSoft are both devel- 
oping products to support 
the specifications. Further- 
more, various component 
suppliers that have signed 
on include ACC Micro, 
Maxim Integrated ‘Tech- 
nologies, Opti, PicoPower, 
and VLSI _ Technologies 
Corp. 

Smart batteries aren’t 
limited to computers, nor 
are they limited to the 
NiMH chemistry. Duracell 
is adapting its four existing 
standardized NiMH packs 
(for PCs and camcorders) to 
the new _ smart-battery 
scheme. The battery maker 
will next turn its attention 
to cellular telephones. The 
battery-intelligence 
scheme is readily adaptable 
to other chemistries, in- 
cluding emerging technolo- 
gies such as lithium ion. The 
smart batteries will be 
shown at this fall’s Comdex 
show (Nov. 14-18, Las 
Vegas, Nev.), at which time 
Duracell will divulge how 
much the technology will 
add to the cost of recharge- 
ables. 

For copies of the SBD 
and SMBus specifications 
or for additional informa- 
tion, call a local Intel sales 
office at (800) 626-7256 or its 
Literature Center at (800) 
253-3696. You also can con- 
tact Duracell at (800) 422- 
9001, ext. 423. 

DAVID MALINIAK 


MODEL MRW 145KV 
28 WATTS, DUAL OUTPUT 


2° x 8” footprint 
50 x 200 mm 
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TECHNOLOGY ADVANCES 


VXI SYSTEMS ALLIANCE GROUP RELEASES STANDARDS 
FOR BUILDING MULTIVENDOR INSTRUMENT SYSTEMS 


he first four specifi- 
i cation documents 
have been released 
by the VXIplug&play Sys- 
tems Alliance. The new 
documents are aimed at 
easing the task of integrat- 
ing VXIbus components 
from different vendors. The 
specifications describe how 
to design, code, install, and 
distribute standardized in- 
strument drivers, soft pan- 
els, and installation disk 
drives. 

The Systems Alliance 
notes that these first docu- 
ments standardize core 
specifications needed to 
create and use multivendor 
VXI systems. In the past, 
numerous software operat- 
ing systems and low-level 
drivers for VXI products 
caused high-level program- 
ming differences for de- 
vices from different equip- 
ment vendors, the group 
says. In addition, end-users 
have been very vocal in 
their complaints about the 
difficulty in making sys- 
tems from multivendors 
work. 

The first four documents, 
which are open and avail- 
able to anyone, include: 

eVPP-1, the Charter 
Document. This document 
discusses the group’s guid- 
ing principles and explains 
how the Systems Alliance is 
accommodating all estab- 
lished standards, both for- 
mal and de facto. It also 
shows how the group is 
building frameworks to 
maximize software reuse 
and to simplify development 
of multivendor systems. 

e VPP-2, the System 
Frameworks Specification. 
This specification defines 
popular frameworks with 
easily recognizable names. 
It defines the system-level 
interfaces located within 


> tab 
Windows DOS 


Dynamic 
link library 


LabWindows 
CVI 


the frameworks and ex- 
plains how users choose a 
framework as a foundation 
on which a system can be 
built. The frameworks are 
separated by hardware 
platforms, operating sys- 
tems, and the programming 
style (see the figure). 

e VPP-3.1, the Instru- 
ment Drivers Architecture 
and Design Specification. 
This defines the modular 
architecture for all drivers. 
It also describes standards 
for on-line help, documen- 
tation, error handling, and 
revision control. 

e VPP-3.2, the Instru- 
ment Driver Developers 
Specification. This specifi- 
cation contains guidelines 
for developing instrument 
drivers with a consistent 
look and feel. It has tem- 
plate functions for all driv- 
ers and example implemen- 
tations for common instru- 
ments. It also features de- 
tailed steps of the develop- 
ment process to help users 
create drivers for use with 
standard languages. 

Three other documents 
are in the works and should 
be voted on and completed 
in the coming months. The 
Installation and Packaging 
Specification will define a 
standard installation pro- 
gram for all VXIplug&play 
test and measurement in- 
strument driver disks. 


PJELECTRONIC 





The Soft Front Panel 
Specification will describe 
guidelines for developing 
and packaging soft front 
panels to be shipped with 
test and measurement in- 
struments. The concept of 
executable front panels, 
which developers can use 
immediately upon installa- 
tion to verify that instru- 
ments are working prop- 
erly, was a founding tenet of 
the Systems Alliance. 

The final standard, the 
VISA (virtual instrument 
software architecture) I/O 
Software Specification, is a 
400-page document cur- 
rently in draft 2.0. This 
standard will define a soft- 
ware layer of I/O calls, in- 
terrupt handling, and data 
movement. It will give 
driver developers a stand- 
ard platform on which to 
build the tools needed to 
use their test and measure- 
ment instruments. 

The specification will be 


backward-compatible with | 
all existing I/O drivers, in- | 
cluding the NI-VXI and | 
NI-488 drivers developed | 
by National Instruments | 
and the standard interface | 
control language (SICL) 
developed by Hewlett- | 
Packard. The document 

also will address the next- 

generation needs with an 

object-oriented architec- 

ture and distributed re- | 
source management. 

The VXIplug&play Alli- | 
ance was founded last Sep- 
tember by several test and 
measurement instrument 
companies, including Gen- 
Rad, National  Instru- 
ments, Racal Instruments, 
Tektronix, and Wavetek. 
Its goal is to endorse and 
implement common sys- 
tem-level standards and 
practices beyond the scope 
of the baseline specifica- 
tions produced by the VXI 
Consortium. 

Membership has since 
grown to 17 organizations. 
A users group also was es- 
tablished by the alliance; 
any VXI user or potential 
user can join without cost. 
The group had 64 members 
as of last month. 

For more information on 
the VXI Plug & Play Alli- 
ance, contact Ron Wolfe at 
National Instruments Co., 
Austin, Texas, at (512) 
794-5466. 

JOHN NOVELLINO 





FUZZY-LOGIC CONTROLLER 


SIMPLIFIES THE TRACKING 
OF SYSTEM MANAGEMENT 


uzzy logic can be an 
Petes method of 
modeling a complex 
system whose modeling 
statements are difficult to 
describe for the desired ac- 
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tions. A fuzzy-logic control- 
ler actually manages the 
system by reading the in- 
puts and delivering the de- 
sired output. The controller 
consists of a set of linguistic 





















































































































































Our new HD-PAK™ Series DC/DC Converters give you the HD-PAK Features 
most output power, the highest performance and the best 


features. It's that simple. You won't find a true 54 watts/in® ® Fixed 350Khz operation 


density - 300W output - anywhere else in an industry @ -40°C To +100°C (75% full load at 100°C 
standard package. The 48VDC Input HD-PAK Series is : 
designed specifically for telecommunications applications ® Low output ripple 


and offers efficiencies up to 90%. @ Parallel capability 


Our high power density HD-PAK Standard Model provides @ Outputs 2.6, 3.3, 5, 12, 15, 24, 28 & 48VDC 

40 Amps of output at 5VDC, and the Turbo Model delivers Pe 

60 Amps of output at 5VDC, both with up to 85°C base plate @ Synchronization - from internal or external source 
temperature. @ Up to 90% efficiency 

Call, fax or write us today for more information. @ UL, CSA, VDE (in process 


(508) 667-9500 
: [LI] POWERCUBE 


MM =A SUBSIDIARY OF UNITRODE CORPORATION 


Powercube Corp., 8 Suburban Park Drive, Billerica, MA 01821 Fax (508) 667-6280 
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NOBODY DOES AMPLIFIERS LIKE ANALOG DEVICES 


Your design specs are tight. 
Not to mention your cost target 


and time to market window. So 


The dual OP295 ts the industry’s 
highest accuracy,lowest power 


true rail-to-rail amplifier for a 
single-supply applications. 4 


you call the company that not only 
has the industry’s broadest line 
of high performance op amps, 
but also the absolute best part in 
every category. High speed, preci- 
sion, low noise, instrumentation, 
single supply and low power. 
Drop-in solutions and robust 
designs. And all at competitive 
prices. Which sounds pretty good 
in these days of shrinking boards 


and shrinking budgets. 


With a combination 

of high output current, 
excellent AC performance, 
and unlimited cap load ii 
drive, the low cost AD817 is ideal for 
demanding video applications. 





The high speed, low power 
AD817 offers 50 MHz unity gain 
bandwidth, 350-V/ps slew rate 
and needs only 7.0mA supply 


current. The AD6@20 is the first 





monolithic instrumentation amp 
that outperforms traditional 
discrete designs using three op 
amps and associated resistors, yet 
costs less. The OP295 single supply, 
dual op amp is the industry’s 
highest accuracy, lowest power 
true rail-to-rail amp. The amazing 
AD8001 delivers 800 MHz band- 


width on only 50mW of power. 


The AD620 high-accuracy A 
instrumentation amplifier per 
provides gain from 1 to 1,000 
and replaces discrete designs with 

less overall error, board space and cost. 





So you get performance and 
value. Plus our worldwide manu- 
facturing capabilities, technical 
documentation, applications 
engineering support and prob- 
lem solving. Put another way, 
exactly the right amplifier at 
exactly the right price so your 
design works exactly the way you 
want. Please call1-800-ANALOGD 


(262-5043) for more information. 


ANALOG 
DEVICES 


Analog. Digital. Solutions. 


Analog Devices, Inc., One Technology Way, RO. Box 9106, Norwood, MA 02062-9106. 
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control rules. These rules 
are actually conditional lin- 
guistic statements that 
describe the process-con- 
trol algorithm as a rela- 
tionship between the in- 
put and the desired output 
for the process. 

Armed with this informa- 
tion, researchers at Sensor 
Data Integration Inc., Con- 
cord, Mass., developed a 
fuzzy-logic controller to 
track a single non-maneu- 
vering target. The circuit, 
which controls the speed of 
an automobile, was recently 
described at last month’s 
Electro/94 International 
Conference in Boston, Mass. 

The technique uses an in- 
ference module that de- 
scribes the production rules 
based ona “condition” block 
(sometimes called an “ante- 
cedent” or “if” block) and a 
conclusion block (also called 
the “consequent” or “then” 
block). The output is de- 
rived from the sum of the 
inferences. 

In the automobile-control- 
ler design, a set-point value, 
s,is fed into a microcomputer 
and converted to an analog 
signal by an digital-to-analog 
converter, all within the 
fuzzy-logic controller. This 
signal is next fed to an exter- 
nal final-control element that 
manages the automobile’s 
speed. Then, the speed signal 
is fed back to the fuzzy-logic- 
controller circuit, where- 
upon it’s digitized by an ana- 
log-to-digital converter and 
fed back to the microcom- 
puter circuit. 





TECHNOLOGY ADVANCES 


The fuzzy-logic control- 
ler simplifies the tracking 
process by independently 
analyzing the target’s azi- 
muth and elevation move- 
ments. The controller’s per- 
formance is optimized pri- 
marily for error and, to a 
lesser extent, for computa- 
tion time. The resulting sys- 
tem is a multiple-input, sin- 
gle-output closed-loop pro- 
portional controller circuit 
with the platform drive-mo- 
tor voltage representing 
the feedback variable. 

The fuzzy-logic control- 
ler employs three input 
variables: e,, e;,, and Vx-1, 
and one output variable, V;, 
(see the figure). It uses a 
unit-delay element in a 
closed loop from the output 
to feed back to its final in- 
put, which is the voltage 
that’s applied to the plat- 
form servo motors. 

Experimental _ results 
were summarized with heu- 
ristic rule-based learning 
programs and membership 


functions. The most signifi- 
cant improvements came 
from the enhanced rule- 
based learning. 

The transfer function of 
the controlled system, G(s), 
including the final control ele- 
ment, was approximated 
from a step response. The cir- 
cuit’s speed-control behavior 
was found to be close to that 
of a human operator (see the 
equation in the figure). 

As the controlled vari- 
able (speed) gets close to 
the set point value, s, the 
speed value slows down 
slightly and then settles up 
at the set point. Such a re- 
sponse could not be realized 
using a conventional pro- 
portional/integral control- 
ler circuit. 

The primary goal for this 
single-target, automotive- 
tracking fuzzy-logic con- 
troller is to demonstrate a 
reduced tracking error. The 
reduced error is derived us- 
ing a rule-based learning 
program and compared 





with a Kalman filter-based 
tracker to demonstrate the 
reduction in error. 

The controller assumes 
that a radar system sup- 
plies the target position 
with a 40-Hz sampling rate. 
The target position em- 
ploys X-Y-Z Cartesian co- 
ordinates, which are then 
transformed into Alpha- 
Beta-range spherical coor- 
dinates for the controller. 
The linear trajectories, 
which are either constant- 
velocity or constant-accel- 
eration values, move 
through Cartesian 3 spatial 
coordinates. However, the 
tracking software requires 
polar 2 spatial coordinates. 
The controller doesn’t use 
the third dimension of the 
polar range. 

For more information on 
the design of this fuzzy- 
logic controller, contact 
Sensor Data Integration, 
Concord, Mass., at (508) 
369-7325. 

RICHARD NASS 


PACKAGING TECHNIQUE USES GLASS-ON- 
SILICON SUBSTRATE T0 CARRY MICROWAVE ICS 


onventional _ plastic 

packages as well as 

printed-circuit 
boards perform poorly as 
signal operating frequen- 
cies climb into the micro- 
wave region. With informa- 
tion and communication 
technologies exploding into 
the commercial market- 
place, microwave circuitry 


aE LEC TRO NIC 


will be turning up virtually 
everywhere. But the alter- 
natives to plastic and the 
FR-4 materials used in mi- 
crowave circuits for the 
military are too expensive 
for high-volume commer- 
cial uses. Therefore, some 
creativity is called for when 
packaging these very-high- 
frequency circuits. 
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To that end, designers at 
the Microelectronics Divi- 
sion of M/A-COM Ince., 
Lowell, Mass., have come 
up with a capability called 
glass microwave-IC tech- 
nology. The packaging tech- 
nique allows for the inte- 
gration of microwave ICs 
and discrete devices into a 
high-performance _ circuit 








Throttle Back and Accelerate: 





Be ah 


IC performance takes off with NEC’s 3-volt technology. 


Powering back doesn’t have to mean slowing down. 
With NEC’s 3-volt product line, you can bring your 
devices up to flying speed while bringing the voltage 
down to earth. 

NEC now offers a complete line of true 3-volt, half- 
micron ICs—including ASICs, microprocessors, and 
memories—that actually provide better performance than 
their 5-volt or 0.8-micron counterparts. That means you 
can now use 3-volt technology in a wide range of prod- 
ucts, from battery-operated, hand-held devices to 
next-generation, pen-based computers to high-end 
workstations with clock speeds over 150 MHz. 


Known throughout the world as an industry leader 
in IC design and production, NEC can be your single, 
reliable source for high-performance, low-voltage 
products. Our engineers continue to push the envelope 
in IC design, assuring you of a steady supply of leading 
edge devices. And because we will continue to support our 
5-volt product line, you can migrate to 3-volt tech- 
nology at your own pace. 

Lift the performance of your products to new heights 
and give yourself a boost into new markets. Call NEC 
Electronics Inc. today at 1-800-366-9782 or fax us at 1-800- 
729-9288 for a free copy of our low-voltage products brochure. 
Ask for Info Pack #5. 


Choose from our wide selection of high-performance, low-voltage products. Here’s a sample: 


MICROPROCESSORS 


CB-C8 CELL-BASED ASIC FAMILY 
Up to 600,000 usable gates 
Protected interface to 5-V logic 

0.8 uW/MHz/gate power dissipation 


CMOS-8L GATE ARRAY FAMILY 

Up to 627,000 raw gates 

Protected interface to 5-V logic 

Supports clock speeds as high as 
175 MHz 


64-bit CPU 


Vp4400™ RISC MICROPROCESSOR 
High-performance 64-bit CPU 

150 MHz internal clock speed 
Compatible with Windows NT™ 


Vp4200™ RISC MICROPROCESSOR 
Low-cost, Windows NT-compatible 


80 MHz internal clock speed 
Consumes less than 1.5 W 





MEMORIES 


16-MEG SYNCHRONOUS DRAM 
Supports clock speeds up to 100 MHz 
Wide choice of organizations 

Popular TSOP Type II Packaging 


16-MEG STANDARD DRAM 

Fast 60-nanosecond access time 

Wide choice of organizations 

Low-cost plastic SOJ and TSOP 
Type II packaging 





©1994 NEC Electronics Inc. P.O. Box 7241 Mountain View, CA 94039-7241 
Vp4400 and Vp4200 are trademarks of NEC Corporation. 
All other registered marks and trademarks are property of their respective holders. 
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medium that supports low- 
cost manufacturing. The 
technique was described 
last month at the Electro/94 
International Conference 
in Boston, Mass. 

In general, a microwave- 
circuit medium must pro- 
vide accurate transmission- 
line impedance and low RF 
losses. The ability to fabri- 
cate passive components is 
desirable for integrating 
matching and bias _net- 
works on the same sub- 
strate. 

To address these needs, 
researchers at M/A-COM 
developed a glass-on-sili- 
con wafer as the base sub- 
strate for microwave cir- 
cuits. Standard thin-film 
semiconductor fabrication 
techniques are employed 
to create the conductor 
patterns as well as other 
circuit elements. 


TECHNOLOGY ADVANCES 





The glass is a low-loss 
borosilicate material with a 
dielectric constant of 4.1. It 
features a loss tangent of 
0.002 at a frequency of 10 
GHz and serves as the mi- 
crowave transmission me- 
dium (Fg. 1). 

The ground plane of the 
circuit is a layer of gold or 
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silver at the glass-silicon in- 
terface. Ground can be 
brought to the surface by 
means of via structures in 
the 8-mil-thick glass. The 
heavily-doped silicon wafer 
provides a conductive inter- 
face between the ground 
layer under the glass and 
the final package. The re- 


O Canada $# 
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: Company 
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sulting substrate, a planar 
wafer, supports nearly all of 


the standard production | 
methods used by the semi- | 


conductor industry. 

A very close match in the 
thermal coefficient of ex- 
pansion is achieved be- 
tween the glass and silicon 
materials, making for a reli- 


Order by FAX: 216/696-6413 


or call 216/696-7000, x 413 7 
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The oscillators 
with the quartz 
crystals from 
KVG measure 
absolutely 
everything, 
even before 
you'll see 

or hear it. 


Oscillators with 
quartz crystals 
deliver the 
quality you need, 


quartz-precise. 


Communication 
and measurement 
technique. 
Worldwide. 

KVG. 


Kristall- 
Verarbeitung 
Neckarbischofs- 
heim GmbH 
Postfach 61 
D-74922 Neckar- 
bischofsheim 
Rut 07263 /648-0 
Fax 07263/6196 





Crystals 


for GPS, Pager, 
Telecommunication 


mi Crystals m Frequency range | MHz to 360 | 
MHz @ Low aging j™@ Tight temperature stability 
™ High shock and vibration resistance {® Special 
glass enclosures §™ SMT solutions ™@ Reliable and 
produced under ISO 9001 certified QS-System. 


Crystal 


Components - 
for Telecommuni- 


cation Networks | 


m@ Oscillators @ Frequency range 
3 KHz to 622,080 MHz @ Low aging 
m Tight temperature stability 
™ SMT solutions ™ Reliable and produced 
under ISO 9001 certified QS-System. 


Frequency PXO VCXO TCXO VCTCXO = dDTCXO 
(MHz) 


1.544 T-1(DS1) 7-1 (DS1) 7-1 (DS1) FV (DS1) 1-1 (DS1) 
12.352 7-1 (DS1) = T-1(DS1) TT (DS1) = 7-1 (DS1) ~—_—‘T-1 (DS1) 


16.384 SDH SDH SDH SDH SDH 
SONET SONET SONET SONET SONET 
ISDN ISDN ISDN ISDN ISDN 

38.880 SDH/STM-1 SDH/STM-1 SDH/STM-1 SDH/STM-1 — 

44.436 AIM ATM ATM ATM ~ 


T-3(DS 3) 1-3(DS3) 1-3(DS3) 1-3(DS3) - 
51.840 — SONET/STS 1 SONET/STS 1 SONET/STS 1 SONET/STS 1 SONET/STS 1 


155.520 AIM ATM ATM ATM - 
STM-1/STS-3¢ STM-1/STS-3c STM-1/STS-3¢ STM-1/STS-3¢ — 
SONET/(OC-3c) SONET/(OC-3c) SONET/(OC-3c) SONET/(0C-3c) — 


622.080 - SDH-SIM4 = — ~ 
- SONET/STS-12 — metic 





mi Filter @ Frequency range | MHz to 200 MHz 
™ Discrete and monolithic types re 
™ Reliable and produced under ISO 9001 
certified QS-System. 


m For superior quartz crystals, 
oscillator and filter products from the 
ISO 9001 certified source, talk to us. 


Together for quality. 
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able interface that supports 
processing at temperatures 
up to 800°C. In addition, the 
glass is easily polished to a 
defect-free surface for the 
fabrication of fine-line pat- 
terns and high-yield, thin- 
film, metal-insulator-metal 
(MIM) capacitors. Other 
circuit elements routinely 
fabricated during the wafer 
process include resistors, 
capacitors, spiral inductors, 
air bridges, couplers, and 
transmission lines (F%g. 2). 
Not only does the silicon 
wafer serve as a mechanical 
carrier for the thin glass 
layer, but it also provides 
zones of high thermal con- 
ductivity for mounting de- 
vices that generate heat. 
Completed wafers combine 
the low-loss attributes of 
glass with the favorable 
thermal characteristics and 
easy processing of silicon. 


Name 
Title 
~ Company 
Mailing Address 
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While completed glass- 
silicon wafers contain all of 
the passive components 
typically used in microwave 
circuits, most applications 
still require the addition of 
various discrete semicon- 
ductors. A handy charac- 


Order by FAX: 216/696-6413 
or call 216/696-7000, x 413 fae 
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teristic of the wafers is the 
ability to perform conven- 
tional or flip-chip assembly 





substrates and eliminates 
many of the problems re-_ 
lated to test fixturing. 














For more information on 
the packaging technology, 


as well as dc and RF testing 
on the intact wafer rather 


than on individual sub- | contact M/A-COM at (508) 
strates. This minimizes | 442-5000. 
handling of the individual DAVID MALINIAK 
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> THERMISTORS, FENWAL 
ON ELECTRONICS DOES IT AGAIN!” 
= we) —Mister Thermistor™ 
Go® < Imagine! A premium line of hermetically 
\ a HE sealed glass encapsulated NTC thermis- 
ae tors able to withstand heat to 300°C. 


<_ Featuring a standard DO-35 package 
available bulk-pack or tape and reel 
for automated assembly. 
They're field-proven in a wide range 
of products within the automotive, 
appliance, office automation and other 
industrial markets. Available off-the-shelf 
or customized to your specifications. 
Write or call for our free data sheet. 
Fenwal Electronics Incorporated, 
450 Fortune Blvd., Milford, MA 01757 
(508) 478-6000 FAX: (508) 473-6035. 
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FIFOs and DP RAMs from MATRA MHS : 
Introducing new smart memories that 
stand up to the competition. 








IDT is a registered trademark. 


Our FIFOs and Dual Port ¢ Thin Quad Flat Packs Thoroughly proven designs 

RAMs offer pin-to-pin compa- (10x 10x 1.4mm), meet today’s most demanding 

tibility with the competition, ¢ your choice of ceramic or quality standards, including 

plus extra performance at no plastic packages, ISO 9001. 

extra cost : e surface mount or through FIFOs and Dual Port RAMs from 

¢ Power consumption up to 10 hole design, MATRA MHS. Don’t fall for any- 
times lower than the nearest ¢ direct replacement for IDT* thing less than the best ! 
competitor, sockets. Call us today at: 


1-800-554-5565, ext. 521 






apacity 
K, 4K, 8K, 16K 





TEMIC 


A Company of AEG and Deutsche Aerospace 
within the Daimler-Benz Group 


Members of the TEMIC Semiconductor Division : Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 


TEMIC Sales Offices 

FRANCE: Tel. (33) 1-30 60 71 08 - GERMANY : Tel. (49) 7131 67-0 - ITALY : Tel. (39) 2-332 121 
SCANDINAVIA : Tel. (46) 8-733-0090 - UNITED KINGDOM : Tel. (44) 344485757 

HONG KONG: Tel. (852) 378-9789 - JAPAN : Tel. (81) 3-5562-3321 
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For DSP designers, the market is a strict disciplinarian. If you miss your 
schedule, you flunk. Perhaps permanently. But you can meet the test if you use 
MENTOR GRAPHICS’ DSP STATION. Because unlike the competition, 
it gives you a fully integrated concept-to-silicon DSP design process. Plus the 
industry’s only TRUE ARCHITECTURAL SYNTHESIS tools. A combination 
that not only enables what-if analysis, but also automates implementation in- 
cluding software/hardware co-design for embedded cores. As a result, the DSP 
Station design system can TRIM YOUR DESIGN CYCLE 25 TO 30% right 
away, SO you can take your place at the head of the class. Call Mentor Graphics 
today at 1-800-547-3000 Dept. 326 or 1-503-685-8000 for more information. 
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TECHNOLOGY ANALYSIS 


MAC PROTOCOLS: THE KEY TO 
OBUST WIRELESS SYSTEMS 


A PREVIEW OF THE IEEE 802.11 
MEDIA-ACCESS-CONTROL PROTOCOL 
GIVES INSIGHT INTO WIRELESS LANS. 





LEE GOLDBERG 


s wireless devices move from specialty markets to be- 
coming as ubiquitous as telephones, congestion in the 
finite electromagnetic spectrum is turning into a serious 
problem. More and more people are using wireless tech- 
nology both at work and at home. Cellular-telephone use 
has grown to 14 million U.S. subscribers, and wireless 
terminals are helping retail and manufacturing operations rapidly collect 
and respond to critical information. Many field workers can be in constant 
contact with their home office via radio messaging units, and personal 
communication system (PCS) devices. One of the largest potential mar- 
kets for wireless technology is the local-area-network environment. Add- 
ing wireless access to an existing LAN frees people from their desks, 
giving them access to information wherever they are working. 

As the airwaves becomes more crowded, frequency management issues 
such as standards for data compression, frequency control and media 
access protocols have become hot topics in nearly every wireless applica- 
tion community. (see “Standards wars in the wireless world,” p. 66). In 
response to the potential for gridlock in the airwaves, a new generation of 
sophisticated communications protocols is under development by stan- 
dards committees such as the International Standards Organization Euro- 
pean Telecom Standards Institute (ISO:ETSI) and the Institute for Elec- 
trical and Electronic Engineers (IEEE). 

These new communications protocols contain new “rules of the road’’ 
designed to increase both the number of users and the amount of data that 
can be sent over the airwaves ina _ 
given area. To better understand | 
the kinds of issues that any wire- 
less protocol must address, we can 
examine the technical challenges 
which arise when adding wireless 
capability to the existing wired 
LAN technology. 

Communications protocols re- 
side in the lower layers of the ISO’s 
seven-layer Open Systems Inter- 
connection (OSI) reference model. 
It’s the job of a media-access-con- 
trol (MAC) protocol to provide the 
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function 









11. USING A POINT-COORDINATION function setup 


gives a node an access point to a local-area network. The node 
“glue” that binds network nodes provides coordination and contention control for all stations 
together down at the physical layer within its jurisdiction. 
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(layer 1) and link layer (layer 2). At 
the physical layer,the IEEE has 
specified that either RF or infrared 
(IR) transmission may be employed. 

For unlicensed networks, maxi- 
mum RF transmission power is set at 
1 W or less, but the small battery size 
of most portable devices usually 
keeps power down to 1-or-200-mW. 
At a 1-to-2 kbit/s data rate, these 
low-power systems usually have an 
effective range of 150 to 300 feet in- 
doors and roughly 800 feet outdoors. 
IR systems generally have range of 
between 380 and 50 feet. This means 
that any long-haul data transport 
must be done by accessing the wired 
portion of the LAN through some 
sort of access point. Rather than be- 
ing a disadvantage, the limited range 
makes it possible to create small mi- 
crocells within a LAN to support 
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more users, or operate several inde- 
pendent networks in a limited area. 

Within the U.S., there are current- 
ly three bands, known as the ISM (in- 
dustrial, scientific, and medical) 
bands, allocated for unlicensed wire- 
less network activities. Their fre- 
quencies, which are between 902 and 
928 MHz, 2400 and 2478.5 MHz, and 
5725 through 5850 MHz, are used for 
many applications as well as wireless 
LANs. Depending upon frequency 
and location, a LAN system may 
have to share the airwaves with oth- 
er LANs or other applications. 

Each frequency range has its own 
set of advantages and problems. The 
900-M Hz band is currently inhabited 
by advanced cordless telephones, se- 
curity systems, and baby monitors, 
and PCSs are expected to join in the 
future. The 2400-MHz band offers 





reasonably good propagation char- 
acteristics and has the advantage of 
nearly global designation as a wire- 
less communication spectrum. Un- 
fortunately, the other applications 
already operating at 2.4 GHz may be 
noisy neighbors. Because a 2.4-GHz 
network sits within a popular portion 
of the ISM band, it can expect to 
share its frequency slot with an odd | 
assortment of users, including dia- 
thermy machines, microwave ovens, | 
and licensed high-power users (po- 
lice, railroad workers, and scientific 
telemetry transmitters). Less favor- 
able propagation characteristics and 
high component costs have slowed 
development of systems operating in 
the 5.7-GHz band. 

Though worse at 5.7 GHz, RF 
transmissions at all of these fre- 
quencies are subject to Rayleigh 
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scattering and reflected signals, 
which can cause signal strength to 
vary by a factor or 1000 within the 
space of a meter. Most of these phys- 
ical effects are dealt with at the 
physical layer before the protocol 
takes over. But some things like sig- 
nal strength must be monitored care- 
fully at a higher level to facilitate 
such functions as selecting an access 
point to talk to, moving between ac- 
cess points, and controlling output 
power or receiver gain. 

It’s in these challenging environ- 
ments that the network must sup- 
port data transfers and extract infor- 
mation with a low error rate (1 part in 
10° is considered a typical mini- 
mum). Because the bit rate for an RF 
link is typically much lower than a 
wired network (250 kbits/s to 2 
Mbits/s), any error-control tech- 


fact that CDMA and TDMA also 
are going head to head for PCSs 
and wireless local loops. 

In the private-network arena, 
wireless LANs offer several ad- 
vantages over traditional hard- 
wired LANs. Most notably, 
they're flexible and give users 
mobility while maintaining a link 
to the LAN. The IEEE has tried to 
keep WLANs from encountering 
the confusion over standards 
found in the cellular world by de- 
veloping a unified MAC protocol 
that’s consistent with the OSI pro- 
tocol stack. The IEEE 802.11 Com- 
mittee has spent the last two 
years trying to agree on a stan- 
dard that will satisfy the broad 
range of applications and propri- 
etary interests of the companies 
sitting on the committee. 

Up until this past November, 
the committee was divided be- 
tween several MAC-layer propos- 
als. In fact, at one point, it ap- 
peared that the winning vote 
would be ‘not ready to decide.’ 
National Semiconductor felt that 
this was unacceptable and with- 
drew their proposal from consid- 
eration to back the proposal being 
put forward by NCR, Xircom, and 
Symbol Technology. It’s expected 
that the new standard will be for- 
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niques must be efficient. Otherwise, 
they will significantly impact overall 
system throughput. 

Traditional traffic-management 
techniques like collision detection 
are inefficient for wireless LANs. 
Since it’s nearly impossible to detect 
a collision in a wireless environment 
until after transmission, some sort 
of collision avoidance scheme should 
be employed. 


WHat Type OF CONTROL? 


When implementing collision avoid- 
ance, one must choose whether to im- 
pose centralized control on all net- 
work nodes via a point-control func- 
tion scheme or give each node inde- 
pendent collision-avoidance 
capability and implementing a dis- 
tributed-control function. 

A centralized point-control func- 


malized around July 1995 but com- 
panies will begin shipping prod- 
ucts conforming to the proposed 
standard later this year. 

The proposed 802.11 standard 
defines the MAC layer and at 
least one physical layer for a wire- 

less LAN. A wireless LAN in this 
context is non-tarriffed transmis- 
sions confined to a local area. Cel- 
lular and WAN transmissions 
aren’t covered in this standard. 

The proposed _ standard 
emerged by taking concepts from 
IBM’s and Xircom’s proposals 
and combining the two in a Super 
Frame that allows the determinis- 
tic and non-deterministic portions 
of the protocol to reside in sepa- 
rate parts of the frame. The initial 
proposal defines a physical layer 
for 1-to-2-Mbit/s rates and the 
next generation of technology 
will support speeds of up to 20 
Mbits/s. Another subcommittee 
is working on an infrared physical 
layer. Voting to formalize these 
layers should be complete by late 
1995. 

Contributed by James 
Scheussler, staff applications 
engineer for the Innovative 
Product Division at National 
Semiconductor, Santa Clara, 
California. 
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tion scheme prevents collisions by 
taking rigid control of all nodes and 
allowing only one unit at a time to 
talk (Fig. 1). This method offers the 
advantages of low transmission 
overhead and can easily support 
time-bounded data, such as voice and 
video. With a strict point-control- 
function architecture, ad hoc or peer- 
to-peer networking outside direct 
network control only can be done if 
at least one node provides the coordi- 
nating functions of the network’s ac- 
cess point. Designers must either 
equip each node with extra hardware 
and software required for point con- 
trol, or limit system flexibility. 
Distributed-control structures, 
which offer the advantage of flexible 
peer-to-peer operation, support tem- 
porary, secure, ad hoc mini-networks 
without relying on the LAN. As a re- 
sult, people can work more natural- 
ly, exchanging data at meetings and 
within workgroups regardless of lo- 
cation. Another consideration is how 
to guarantee access to the network 
for all units in the area. Without the 
central control of a point-control 
method, each distributed-control 
node must possess a set of “man- 
ners,’ which prevents any single 
unit from hogging a disproportion- 
ate share of the LAN’s time. Critics 
of distributed control contend that 
providing these features requires in- 
creased transmission overhead, thus 
reducing efficiency. Fortunately, 
the lessons learned from earlier pro- 
tocols have yielded designs that keep 
the extra overhead to a minimum. 
At the MAC level, other dilemmas 
arise that are unique to the wireless 
environment. One classic example is 
referred to as the “hidden node” 
problem. Because portable systems 
may be distributed at random 
throughout the reception area of an 
access point, two nodes may not be 
able to hear each other when both try 
to communicate with the LAN, caus- 
ing both transmissions to be lost. In 
addition, the mobility of the data sets 
dictates that some hand-off proce- 
dure must be devised to allow a node 
to change access points as it moves 
through the building or campus. 
There’s still much controversy about 
which frequency-control scheme is 
best for wireless LANs. FCC rules 
for the ISM (1.9 to 2.4 GHz) band re- 


DES I16 Nj 





TEN VENDOR S 
CONVINCE YC 








The Virtues of Encore! 
Encore! eliminates the surprises. 
And the disappointments. Orbit 
offers netlist conversion and IC 
fabrication on-site, providing 


= 


= 
os 


Pee 


ws 


complete control over manu- 


g 


facturing variables. So you get 
custom packaged Encore! parts 





affordably and on-time. 
The above table is a sampling of available packages. 


‘S THAT SHOULD 





J To CONVERT. 





onvert Now. 

Receive prototypes in as little as six weeks 
Gain gate array performance 

Choose from many packaging options 
Reduce NRE 

Cut per-unit cost on runs as low as 100 chips 
Move quickly into full-scale production. 


Convert now, to wait any longer would be a sin. 
For more information on converting your FPGAs 
and gate arrays contact Encore! Technical Sales. 
Phone (408) 744-1800. FAX (408) 747-1263. 
USA (800) 331-4617. In CA (800) 647-0222. 


TOR, INC. 


Second Source, First in Service 


READER SERVICE 129 


ae: 
WIRELESS SYSTEMS 








quire that users employ 
some form of spread-spec- 
trum technology. Most ex- 
perts agree that even in 
bands where it’s not re- 
quired, spread-spectrum 
technology is an effective 
way to communicate in a 
noisy environment. Support 
is divided however, between 
direct-sequence and fre- 
quency-hopping spread- 
spectrum techniques used 
to overcome background 
noise and manage spectrum 
use. Rather than wait years 
for resolution or impose a 
potentially incorrect deci- 
sion, the IEEE 802 Commit- 
tee’s working group has es- 
tablished standards that 
support both schemes. In 
theory, the market will act 
as the final arbiter. 

All of these concerns have 
gone into the development 
of the IEEE 802.11 standard. Like its 
other, more well-established cous- 
ins, such as the 802.3 standard (bet- 
ter known as Ethernet), this protocol 
allows multiple workstations to 
transport data on one frequency 
band. The committee members to ap- 
plied the lessons learned from devel- 
opment of previous protocols to the 
unique challenges of the WLAN en- 
vironment. Although work on the 
specification is still ongoing, it well 
enough defined to make a closer look 
very worthwhile. 











contention is eliminated. Before exchanging data with another 
station, the sender issues a Request-to-Send message and waits 
for a Clear-to-Send signal from the destination node. Because 
both sender and receiver issue a warning of impending traffic, 
all stations within range will hear this exchange and delay any 





3. AN ASYNCHRONOUS TRANSACTION is framed 


by the Request to Send, Clear to Send, and Acknowledge exchange 
frames. Transmissions between nodes employ Request-to-Send and 
Clear-to-Send signaling to alert the receiver, clear the channel, and 
enable the transmitter. The Acknowledge signal issued by the 
receiver at the end of the transmission verifies receipt of the data. 
To reduce overhead, short messages (typically less than 100 bytes) 
may forgo the Request-to-Send signal but still require an 
Acknowledge signal to complete the transaction. 


To really understand 802.11, it’s 
best to look at the network from the 
perspective of a handheld, mobile 
computer. Upon waking up, the first 
order of business is to turn on your 
receiver and listen to traffic. Scan- 
ning quickly, you notice clear, strong 
signals on one of your assigned chan- 
nels. Rather than jump in immediate- 
ly, you remember to follow the rules 
of 802.11 and wait for a time when 
nobody is talking. You then issue a 
short message addressed to the ac- 
cess point that contains your ID 
number, and possi- 
bly an encrypted 
password along with 
a request for permis- 
sion to “‘associate”’ 
with the network. 
Your request is 
passed on to the net- 
work server, which 
controls access and 
security. Once your 
identity is validated 
and appropriate en- 





— _ cryption is estab- 
2. WITH interstation handshaking, hidden-node access lished, the network 


returns an associa- 
tion response mes- 
sage to you. Wel- 
come aboard the net. 

Once logged on, 


broadcast activity until the transmission in progress is complete. life inside the net- 
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work is fairly simple. Much 
of your time is spent listen- 
ing to the traffic whizzing 
by. Since any messages can 
be flagged by looking for 
your address in the short 
message header, you can 
spend much of your time 
taking catnaps in a power- 
saving mode. When you 
have something to say, you 
wait until nobody is talking 
and issue a short request-to- 
send (RTS) message, con- 
taining the address of the 
targeted access point or 
node (Fig. 2). The RTS mes- 
sage also contains the net- 
work allocation vector 
(NAV), a delay time based 
on the size of the message 
you want to send. Once 
ready, the destination sta- 
tion will issue you a clear-to- 
send (CTS) message and 
echo the NAV (transmission 
duration). 

This simple handshaking between 
nodes serves to get the destination 
ready to receive a message; the 
broadcast NAV tells all of the other 
nodes on the network how long you 
intend to be talking. Because the oth- 
er nodes are just as “polite” as you 
are, they will delay transmitting for 
the period you specified, plus an ex- 
tra random back-off interval. Once 
you transmit your message, you 
then listen for an Acknowledge sig- 
nal from the target station (Fig. 3). If 
there’s no Acknowledge signal or if 
the Acknowledge signal’s status 
word indicates that there were 
errors, you must attempt to retrans- 
mit at the next possible opportunity. 

Note that the “hidden node” prob- 
lem is solved because both the trans- 
mitter and receiver broadcast the 
NAV, so any other station within 
earshot will know that there’s a con- 
versation going on. In the rare cases 
that a hidden node barges in before 
the RTS/CTS handshake is com- 
plete, the protocol will force all par- 
ties to back off and try again. 

Sometimes stations will want to 
transmit very short messages (less 
than 100 bytes) that aren’t much 
larger than the overhead required to 
transmit them. These short mes- 
sages transmit network-manage- 
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EMI disappear into 


this black hole. 


This tiny toroid inside every 
Coilcratt EMI filter provides 
over 15 dB of true common 

mode noise suppression. 


By using a single magnetic structure to filter 
multiple lines, Coilcraft data line filters give 
you differential and common mode noise 
suppression, something simple ferrite beads just 
can't do. 
You get >15 dB attenuation from 30 to 300 
MHz. Or up to 40 dB just by adding capacitors! 
They're small and easy to install. And they're 
far less expensive than filtered connectors. 
Order our D103 Designers Kit ($75) containing 
16 samples of our surface mount and DIP filters. 
Or for more information call 800/322-2645. 






















 RUlL, RJ-14 and RJ-45 configurations. 





Surface Mount Filters Our ultra- 4g 
miniature surface mount filters comein —_— 

10, 8, 4, 3 and 2 line configurations. They're 
packaged in a flat top ceramic case and are available 
in tape and reel format for auto insertion. 


DIP Filters These filters reduce 
conducted noise by a factor of 32 from 
nearly 1 MHz to 300 MHz while 
passing frequencies below 100 kHz without 
attenuation. They come in 8, 4, 3 and 2 line versions 





SIP LC Filters With capacitors on 
each line, these filters achieve up to a 
40 dB attenuation. We offer versions to filter trom 
1 to 8 lines. 





Cable Filters Plug one of 

these modules into a cable and 
its common mode magnetics 
will filter all lines including the 
frame ground. EMI is attenuated as 

much as 19 dB while leaving data signals undis- 
turbed. Choose DB-9, 15, 25 or IEEE 488 versions 






Tip and Ring Filters These 
low cost filters help telecom designers 
meet FCC Part 15 and 68 requirements. Available in 

2 and 4 wire versions, they provide 20 dB attenuation 
of common mode noise over a 30 to 250 MHz range; 

15 dB out to 300 MHz. 
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Phone Line Filters Fix noisy phone 
lines with these plug-in filter modules. 
They come in 2 and 4 line versions, in 
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IBM Microelectronics _ If you re looking for 
Total Technology Solutions” an OEM supplier who 
really understands the ins and outs of PCMCIA, 
the name to know is IBM Microelectronics ™ 
Division. 

The proof is in our product line. You see, 
unlike those companies who offer only a few 
cards, IBM Microelectronics makes the indus- 
try’s broadest range of PCMCIA products for 
the OEM market. Our lineup includes every- 
thing from memory cards to I/O, communica- 
tions and networking products, not to mention 
a wide selection of multimedia and solid state 
file cards. 

What’s more, the performance of our 
PCMCIA products is just as impressive as their 
breadth. One example is our complete line of 
memory products, which features 1, 2 and 
4MB Flash cards, 1 and 2MB SRAM cards with 
battery backup, combination Flash/SRAM 
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cards, plus a full range of innovative Flash 2 
cards offering non-volatile storage and low 
power consumption. 

Another example of our PCMCIA know- 
how can be found in IBM Microelectronics’ 
family of I/O, communications and network- 
ing products. Chief among them is a series of 
advanced data/fax modems, and RS232 serial 
cards that offer complete connectivity in a 
rugged, compact package. Kor users who 
want LAN connectivity, there’s also a family 
of infrared wireless adapters that are simple 
to install and use. 

Multimedia is yet another area where we 
put our PCMCIA experience on the line. A 


case in point is our 16-bit audio adapter, an 
IBM “first” that places high-definition stereo 
sound in the hands of notebook and laptop 
users. 

Mobile users will also appreciate our line 
of solid state file cards, a mass storage solution 
that emulates hard disk drives in Type I and 
II form factors. And users who want to bridge 
mobile and desktop applications will no doubt 
approve of our versatile PCMCIA desktop 
adapter, a four slot device that accepts Type I, 
Il and II] PCMCIA cards. 

Of course, leading the way in PCMCIA is 
nothing new to us. As a founding member of 
PCMCIA (the industry group responsible for 
setting future standards), we’ve demonstrated 
a strong commitment to innovation and quality 
since day one. 

This dedication runs throughout IBM 
Microelectronics. You'll find it in our 





proprietary laser-welded, stainless-steel card 
cases, a vast improvement over conventional 
glued covers. And in our ISO 9002 certified 
manufacturing facilities equipped with 
advanced assembly and test technology. You'll 
especially notice it in our comprehensive range 
of technical support services, including custom 
and semi-custom design, applications engi- 
neering, and product analysis. 

To learn more about our complete line 
of PCMCIA products for the OEM market, call 
IBM Microelectronics at 1-800-IBM-0181, 
ext. 1130. If you’re an end user, please dial ext. 
1131. It’s time you discovered how much we 
have to show for all our PCMCIA experience. 
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Syste m One offers | igher speed than traditional GPIB 
Solutions, plus better performance and lower cost by 


combining many audio frequency test and measure- Analog & Digital Domain testing. It makes fast, highly 
ment functions into one compact instrument. Its speed- accurate measurements of all the analog and digital 
optimized architecture and greater instrument intel- audio frequency parameters needed for testing any 
ligence include features like selectable reading rates, audio path. System One lets you separate audio test 
switched detector time constants and an advanced development from GPIB programming. Complete instr 
measurement settling algorithm. This advanced design ment setups and entire test sequences are automati- 
can give you overall testing soeed 3 times faster than the cally memorized with our easy-to-use PC software, so 
common alternative, and even 10 to 100 times faster you spend time testing audio, not writing program cod 
using our DSP option for multi-frequency testing. Then after proving out the tests with our PC software, 
switch the System One to GPIB mode for production te 
development. 


So if you make analog or digital domain audio frequency measurements 
its about time to consider Audio Precision and System One. We’d like to 
take the time to Save you time (and money!) 
Please check the reader service number below. Our worldwide force of 
Audio Precision representatives will be pleased to provide 
further information and an onsite demonstration. 
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ment information as well traffic-indi- 
cation alerts, which are broadcast to 
stations, alerting them to prepare 
for incoming traffic. For the sake of 
network efficiency, stations may 
simply send short packets instead of 
the RTS signal and forgo the CTS 
handshake. An Acknowledge signal, 
however, is still required to complete 
the transaction. 


DUAL Mob Is FLEXIBLE 

Perhaps the most unique feature 
of the 802.11 protocol is its ability to 
function well in point-control-func- 
tion and distributed-control-function 
environments. This means that any 
compliant node device can operate as 
part of a large, centrally-controlled 
LAN or form an ad hoc workgroup in 
a hotel lobby or at a poolside table. 

The protocol developed by the 
802.11 working committee is a hybrid 
system that combines most of the 
strengths of the point-control-func- 
tion and distributed-control-function 
access schemes. Rather than force 
wireless devices to run two separate 
protocols, this blended system uses 
distributed control as its foundation 
and then builds a central-control 
structure on top of it. 

The basis for the 802.11 MAC is a 
distributed coordination function de- 
signed to provide equal access to the 
wireless media for all stations. The 
protocol recognizes that the highest 
probability for collision immediately 


4. A SUPER frame structure defines transactions under a point-control function. The Super Frame 
consists of 2 major time periods, the contention-free period and the contention period. During the contention- 
free period, the point-control function access point broadcasts a message within the point-control interframe 
space (G,) before any station’s backoff period expires and gains control over the channel. The point-control 
function then polls each active station sequentially, uploading or downloading data as required. A contention 
period follows that allows stations to interact freely in a distributed-control mode. At the end of the contention 
period, the point-control-function node asserts control again and begins a new Super Frame. 
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follows a busy period (because 
frames could be queued during that 
busy time). Distributed-control oper- 
ation uses the RTS/CTS handshake 
signal to control traffic and the NAV 
embedded in each exchange to mod- 
erate access contention between sta- 
tions. Adding a random backoff de- 
lay to the NAV assures that eventu- 
ally every station will be the first one 
to request a turn. 

As part of the management 
scheme, each station possesses its 
own unique 48-bit IEEE device code. 
When associated with a workgroup, 
the station carries a table of the oth- 
er group member’s ID codes. Each 
node also shares a common associa- 
tion password, used to protect work- 
group security. Under this struc- 
ture, ad hoc networks can be estab- 
lished and disbanded easily. 

When working in a LAN environ- 
ment, the point-control function can 
be established simply by exploiting 
the fact that all stations must wait 
for a minimum fixed period before 
trying to request media access. This 
period is referred to as the inter- 
frame space, or IFS (shown as G, in 
Fig. 4). Under the 802.11 protocol, a 
point-control-function station can 
take control of a group simply by 
transmitting before any other sta- 
tion’s NAV times out. Once in con- 
trol, it keeps the channel “busy” and 
off-limits to any “normal” stations. 

Having acquired a channel, the 
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point-control function polls each ac- 
tive node in the network, using a list 
it maintains. During this polling peri- 
od, the point-control function can 
transmit data to a station as well as 
receive it. This time slot, in which all 
active stations are accessed sequen- 
tially, is known as the contention- 
free period because nodes aren’t al- 
lowed to contend for the media on 
their own. 

After the contention-free period, 
the “contention period” time slot 
opens up. Here, any station can re- 
quest access to the point-control 
function by using the distributed- 
control-function protocol. The con- 
tention-period length is set by the 
access point of the point-control 
function but has a minimum length 
determined by the time required to 
transmit a maximum-size frame 
(about 500 bytes). Nodes that are si- 
lent for too long may be dropped off 
the active roster to save overhead. 
Inactive nodes still associated with 
the network may regain active sta- 
tus by issuing a request during the 
contention period. 

The 802.11 MAC provides both 
types of access during each Super 
Frame (non-contention plus conten- 
tion periods) to allow the highest pos- 
sible operating efficiency under 
varying network conditions. In light 
traffic, the distributed-control-func- 
tion-based contention period offers 
quick access and lower overhead. As 
network loading in- 
creases (usually around 
6 or more nodes), dis- 
tributed control begins 
to use more of its time 
resolving access con- 
tention and less time 
moving data. The con- 
tention-free period’s ef- 
ficiency is much less af- 
fected by heavy net- 
work traffic. 

Since all stations are 
driven by the point-con- 
trol-function node con- 
troller, adjustments to 
the time periods within 
the Super Frame can be 
made easily. With a 
well-designed traffic- 
management ___ algo- 
rithm, a point-control- 
function node could ad- 
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just contention-period duration, ac- 
cording to system loading, for the 
highest network efficiency. Equally 
important, the independent nature 
of the remote nodes permits up- 
grades to point-control-function ac- 
cess points with no need for the modi- 
fication of node-station hardware or 
software. 


FREEDOM To ROAM 


The ability to maintain contact 
with mobile nodes as they “roam’’ 
between access points is an impor- 
tant MAC function, and is currently 
being developed. Though all of the 
details aren’t firm yet, the general 
structure is in place. Unlike cellular 
telephones, wireless LANs willallow 
their mobile nodes to hand them- 
selves off between access points at 
will, rather than under the network’s 
control. The station will keep track 
of all access points within its range 
and autonomously select the one 
with the best signal. 

The 802.11 protocol is designed 
with features that support multime- 
dia applications. The contention-free 
period within each Super Frame can 
handle transmission of time-bound- 
ed data, such as sound or com- 
pressed video. Recently, however, a 
proposal was made to modify the 
protocol so that isochronous data 
also could be handled during the con- 
tention period. Other features of the 
protocol still being defined include 
the sequences that will permit a sta- 
tion to quickly reassociate with a net- 
work after a brief interruption, with- 
out a complete and time-consuming 
trip through the full association pro- 
cedure. 

An anticipated initial release date 
in early 1995 has the 802.11 Commit- 
tee scrambling to address many oth- 
er difficult technical issues. Never- 
theless, a number of the major archi- 
tectural questions have been re- 
solved, and it appears that a network 
protocol which can provide a sturdy 
framework for the wireless infra- 
structure of the future is near fru- 
ition.L 
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New 3 Volt NEC Silicon ICs 





UPC2745 UPC2747 
Ultra Broad Band Broad Band 
Amplifier Low Noise Amplifier 
DC to 2.7 GHz 100 MHz to 1800 MHz 
12 dB Gain 12 dB Gain 
-1 dBm Psat 3.3 dB NF, 5 mA Icc 
7.5 mA Icc 
UPC2748 
UPC2746 High Gain 
High Gain Amplifier Low Noise Amplifier 
DC to 1500 MHz 200 MHz to 1500 MHz 
19 dB Gain 19 dB Gain 
0 dBm Psat 2.8 dB NF 
7.5 mA Icc 6 mA Icc 
UPB1502 UPB587 
Frequency Divider Frequency Divider 
0.5 to 2.2 GHz 90 to 1000 MHz 
Divide by 64/65, 128/129 Divide by 2/4/8 
6 mA Icc 5.5 mA Icc 


...plus dozens of Bipolar Transistors 





characterized at 2.5 Volts, including: 


f = 1500 MHz f= 2.5 GHz f = 1000 MHz 
NE68519 NE68030 NE68039 
1.3 dB NF 1.90 dB NF 1.0 dB NF 
10.0 dB Ga 7.2 dB Ga 11.6 dB Ga 


$ NEC’S NEW LOW CURRENT SILICON ICs not only @only3mAlc  @only 3mA Ic @ only 1 mA Ic 
reduce power consumption in your 3 Volt me e @ 





designs, they reduce the parts count, improve 
W the reliability, and simplify the assembly. 
NEC is committed to 3 Volt Silicon technology; 


Surface Mount packages shown actual size 


..and a wide variety of 5 Volt RF ICs including: 






these parts are just an introduction. UPC2708 UPC2710 UPC2713 
Wide Band Wide Band Amplifier Wide Band 
There are more on the way. Soon. Amplifier DC to 1000 MHz Amplifier 
. , DC to 2.9 GHz 33 dB Gain DC to 1200 MHz 
If 5 Volt ICs are the solution, NEC has a wide Se ae etd aaa 
selection of them as well, all available right now. 10 dBm Psat 3.2 dB NF 
And don’t forget NEC’s huge family of discrete UPC2723 UPC2721 UPC2726 
aa h pac dave Jihad AGC Amplifier Down Convertor Differential 
evices. Many are c aracterize at 2.5 Volts and they re 100 MHz to 1100 MHz RF=0.4 to 3.0 GHz Amplifier 
l in a varie of acka eS includin 4 new 38 dB AGC IF=50 - 600 MHz 400 MHz to 1400 MHz 
available in a ty or p . Bo; : 13dBGain Conversion Gain=15 dB 15 dB Gain 
ultra-small SMD that's a third the size of a SOT 23! 
For a FREE Product Selection Guide, call your NEC 


nearest CEL Sales Office. Or circle the number below. 


California Eastern Laboratories 


CEL Headquarters, 4590 Patrick Henry Drive, Santa Clara, CA 95056-0964; (408) 988-3500 FAX (408) 988-0279 O Santa Clara, (408) 988-7846 Q Los Angeles, CA (310) 645-0985 
San Diego, CA (619) 467-6727 O Bellevue, WA (206) 455-1101 Q Richardson, TX (214) 437-5487 GOlathe, KS (913) 780-1380 OQ Woodridge, IL (708) 241-3040 Q Cockeysville, MD (410) 667-1310 
Peabody, MA (508) 535-2885 Q Hackensack, NJ (201) 487-1155 or 487-11600 Palm Bay, FL (407) 727-8045 O Snellville, GA (404) 978-4443 Q Nepean, Ontario, Canada (613) 726-0626 


Typical Performance at 25°C, Frequency Range is 3dB Bandwidth 
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significant power savings in 
low-voltage designs. The 
industry’s only true logic- 
level, surface-mount power 
MOSFETs also give you 
higher drain current output 
and very high cell density. 
They’ re ideal for battery- 
powered applications, 
including notebook computers 
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DAVE BURSKY 


he one tenet designers must 

consistently follow is simple in 

context but difficult to achieve: 

Have systems do more in less 

space. Conventional micropro- 
cessors and even the latest control-oriented 
RISC processors don’t have enough on-chip 
resources to deliver the necessary processing 
throughput. Multichip solutions can solve 
some of the problems, but poor interproces- 
sor communications, limited board space, or 
higher-than-desired power consumption will 
thwart such solutions for many of their in- 
tended applications. 

Some microcontroller manufacturers have 
come up partial solutions, for instance by 
adding sub-processors such as 8- or 16-bit 
DSP blocks, special function blocks such as 
communications subprocessors, or arrays of 
timers. But these answers deliver limited per- 
formance gains because each block often 
strikes a compromise between performance 
and cost. 

Designers at Motorola have now come up 
with a better solution in the MC68356 control- 
ler. It provides the first no-compromise ap- 
proach by combining multiple high-perfor- 
mance processors on one chip. The chip incor- 
porates a 32-bit 68000-family-compatible core 
to coordinate all operations, a full 24-bit high- 
performance digital signal processor, a 
RISC-based multichannel communications 
processor, abundant memory resources, and 
various system support logic that includes a 
full PCMCIA interface (F7g. 1). 

Furthermore, the chip’s resources were op- 
timized for low-power applications, thus suit- 
ing it for many battery-powered data- and 
voice-communications systems. The 68356 
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combines the features of both Motorola’s 
68302 integrated multiprotocol processor and 
the company’s 56002 24-bit digital signal pro- 
cessor. And, with the additional system re- 
sources it provides, the chip can solve prob- 
lems that even multichip solutions are unable 
to handle. 

With so many on-chip resources, Motoro- 
la’s designers had to resort to some innova- 
tive packaging to provide many I/O, address, 
DES I16 NE 
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and data lines without us- 
ing a large package. As a 
result of their innovative 
approach, the 68356 is the 
first microcontroller to use 
a 3o7-contact ball-grid-ar- 
ray package. The package 
occupies only about 1 
square inch of pc-board 
space and has a height of 
less than 50 mils, suiting it 
well for small-format prod- 
ucts like PCMCIA cards 
and disk drives. In addi- 
tion, the solder bumps that 
make contact to the pc 
board eliminate the manu- 
facturing hazards of bent 
leads on high-pin-count 
packages. 

Besides handling gener- 
al-purpose embedded con- 
trol applications, the 68356 
eases the development of 
intelligent high-perfor- 
mance modems, cellular 
telephones, industrial con- 
trol systems, and other 
systems that require the 
confluence of DSP and ad- 
vanced communications 
control. Part of that flexi- 
bility is due to the trio of 
communication interfaces 
included on the chip—a 
host interface that can tie 
into a central processor, an 
asynchronous serial com- 
munication interface 
(SCI), and a synchronous 
serial interface (SSI). The 
SCI serves as an RS-232 
type of interface that can communi- 
cate with such devices as modems, 
microcontrollers, and terminals, 
while the SSI provides a flexible syn- 
chronous link to high-speed devices 
like codecs and analog-to-digital con- 
verters. 

In addition to the 68356 user-pro- 
grammable version, designers at 
Motorola preprogrammed one ver- 
sion, the 68356M, to serve as a data 
pump for data-communications ap- 
plications (e.g., modems). Due to the 
on-chip resources, the chip can serve 
well in multifunction applications 
that, for example, would combine the 
modem and a network interface. The 
preprogrammed functionality lets 
the chip serve as either a V.22bis, 
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V.32, or V.82bis modem, as well as 
comply with the latest V.34 (V.Fast) 
standard. 

The heart of the 68356 consists of 
two familiar processing units—the 
68000 CPU core, and the 56000 DSP 
core. Supporting the DSP core are 
5.25 kwords (24 bits/word) of pro- 
gram RAM and 5.5 kwords (24 bits/ 
word) of data RAM. Although both 
cores can operate from the same ex- 
ternal clock source (either a crystal 
or an oscillator), they also can run 
asynchronously, each with their own 
clock source. The on-chip clock oscil- 
lators use external crystals ranging 
from 32 kHz to 6 MHz; above 6 MHz, 
an external oscillator(s) must be 
used to supply the master clock sig- 
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EST OF SEVERAL PROCESSORS ARE COMBINED in the 68356 
designed by Motorola. The chip incorporates a 32-bit 68000-based static CPU core. In addition, it holds 
many other circuits including a 24-bit high-performance digital signal processor; a PCMCIA slave 
interface; a RISC-based, high-performance, multichannel, serial data-communications controller; and 
abundant system interface and memory resources. 


nals. 

The 68000 core processor will ini- 
tially operate from a 25-MHz exter- 
nal clock when powered by a 5-V sup- 
ply (increasing to 33 MHz in 1995), 
and back off to 20 MHz when the sup- 
ply is set at 3.3 V. That core was rede- 
signed for fully-static operation, 
making it possible to slow or stop the 
clock to minimize power drain when 
idling. 

The DSP engine can run from ei- 
ther the same clock or a separate 
clock source, therefore it can operate 
at internal speeds of up to 60 MHz. 
That’s because an on-chip phase- 
locked loop bumps up a 32-kHz-to-6- 
MHz external clock to the desired 
clock frequency, or multiplies the 
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clock signal from an exter- [ 
nal oscillator. | 

When running at full 
speed, the chip consumes 
about 1 W from a5-V supply 
and about 300 mW from a 
| 3.8-V supply. Standby and | 
power-down modes drop the 
power drain to just a few | 
milliwatts. 

The DSP engine contains 
three separate and concur- 
rent execution units—the 
arithmetic and logic unit, a 
program control unit, and 
an address-generation unit. 
In addition to the chip that 
contains both program and 
data RAMs, versions with 
program and data ROMs or 
some mix of the ROM and 
RAM can be created to suit -— 
various cost points. Typical- 
ly, more ROM can be includ- 
ed on the chip (10 times the 
amount of RAM storage) if 
large programs are re- 
quired, or if large, fixed- 
data tables are used. 

The digital signal processor’s ex- 
tended Harvard architecture pro- 
vides three separate buses to con- 
nect the execution units to internal 
memories. Thus, the engine can ob- 
tain two data words and an instruc- 
tion in a single instruction cycle. 
There’s lots of addressing flexibility 
due to the DSP engine’s three types 
of address arithmetic—linear, modu- 
lo, and reverse carry. In addition, the 
engine includes hardware Do loops 
that help with repetitive operations, 
and a fast-interrupt function that 
lets the processor handle the inter- 
rupt and return to earlier tasks 
quickly. 

To facilitate the interprocessor 
communications on the chip, Motoro- 
la’s designers added a special inter- 
face logic block that ties the 56000’s 
core DSP A bus to the 68000 CPU 
(Fig. 2). Because the DSP-to-68000 
interface allows the DSP core and 
software to access data in the 
68000’s memories, system cost is re- 
duced since both cores use a common 
memory. 

However, that access must be syn- 
chronized and will add some soft- 
ware overhead to poll the internal 
Ready/Busy signal bit, compared 
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2. COUPLING THE 
requires some interface logic that helps arbitrate the bus accesses. 
Address comparators first check the address range of the access 
request. If there's a match, the arbitration request proceeds using 
the Bus Request, Bus Grant, Bus Grant Acknowledge, and other 
control signals. 


with other DSP accesses. Thus, the 
DSP core has several options for 
storing data—use either the large in- 
ternal DSP memories, external 
memory connected to the DSP buses, 
or external memory connected to the 
68000 buses. 

Furthermore, the SCI channel is 
physically connected to one of the 
controller’s serial communication 
channels (SCC1), providing a direct 
serial link through which data can be 
passed at high transfer rates. In a 
modem application, such a scheme 
would permit the DSP engine to ap- 
ply modulation and filtering to the in- 
coming signal. Then the data is 
streamed to the communications en- 
gine, which would then perform the 
formatting, compression/decom- 
pression, or some other task. 

Users can select which memory is 
employed based on performance and 
cost trade-offs. Internal memories 
permit the fastest operation, but 
have limited capacity. External stat- 
ic memory tied to the DSP port is 
slightly slower than on-chip memory 
and adds considerably to the subsys- 
tem cost, but still permits fast ac- 
cesses. Finally, the slower external 
memory tied to the 68000 expansion 
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buses offers the lowest per- 
formance, but also has the 
lowest-cost/highest-density 
option if DRAMs are used. 

When the DSP block initi- 
ates a Data-Write operation 
to its external bus, the bus 
interface logic compares the 
Ais32 address lines to the 
programmable value. If 
matched, the logic sets the 
Busy bit, samples the data 
and address bits, and arbi- 
trates for the 68000 bus. 
Once bus access is granted, 
a standard 68000 write cycle 
occurs. The high address 
bits and function-code (FC) 
bits are taken from the DSP 
base-address register and 
the low address bits are tak- 
en from the sampled DSP 
address lines. When the cy- 
cle is terminated with the 
Data-Acknowledge signal, 
the 68000 bus is released and 
the Busy bit is reset to the 
Ready status. A similar se- 
quence occurs for a read cy- 
cle. Furthermore, these processes 
have priorities over the PCMCIA di- 
rect-access mechanism and are unaf- 
fected by the external Bus-Clear sig- 
nal. 

One key feature that leverages the 
low power and communications ca- 
pability of the 68356 DSP controller 
is a PCMCIA slave interface (Fig. 3). 
By using such an interface, the 68356 
can form the heart of intelligent I/O 
cards that plug into host systems 
with PCMCIA slots. Functions possi- 
ble in the PCMCIA format include 
modems, network interfaces (includ- 
ing the Integrated Services Digital 
Network), and multimedia sound 
cards. 

The interface incorporates a full 
set of signals and registers as speci- 
fied by the 2.1 release of the 
PCMCIA standard. Five configura- 
tion registers are supported as well 
as programmable address spaces 
and an unlimited number of attribute 
memory bytes. The controller also 
performs transfers from the 
PCMCIA attribute and common- 
memory space cycles into the 68000 
bus with three base address regis- 
ters. Transfers using a cycle-steal- 
ing scheme or burst-transfer arbitra- 
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tion also can be done over the 
PCMCIA interface. 

When the 68356 DSP controller is 
reset, the PCMCIA controller as- 
sumes the default “memory only” 
card configuration, with the Ready/ 
Busy signal going low to indicate the 
Busy condition. The 68000 core then 
initializes the card-information- 
structure (CIS) base-address regis- 
ter with the high address of the ex- 
ternal CIS memory address. The CIS 
memory can be located in external 
RAM or ROM, while the five config- 
uration registers are positioned on 
the PCMCIA attribute address space 
(A,; = 1). The CIS’s configuration ta- 
ble TPCC__RADR (tuple card con- 
figuration register address) should 
have the base address of these regis- 
ters. If so, the 68000 core can signal 
that the card is ready by bringing the 
Read/Busy signal high. 

The host reads the first value of 
the CIS from attribute memory by 
performing an attribute-space read 
cycle to address 0. The PCMCIA con- 
troller detects the cycle, asserts the 
Wait signal on the PCMCIA lines, 
and arbitrates for the 68000 bus. 
When the bus is granted, the 
PCMCIA interface will then 
generate the cycle on the 
68000 bus. The high address 
bits and function code are 
taken from the CIS base-ad- 
dress register. Low address 
bits come from the PCMCIA 
address lines. 

When the cycle is termi- 
nated with the Data Ac- 
knowledge signal, the 68000 
bus is released, data is 
transferred to the PCMCIA 
data lines, and the Wait sig- 
nal is negated. The host also 
can initialize the CIS regis- 
ters without using the 68000 
bus: When address A,,; is 
high on an attribute-space 
cycle, the PCMCIA control- 
ler asynchronously access- 
es the configuration regis- 
ters. Or, the 68000 core can 
access those registers, and 
read from or write to them 
just as it can to any register 
in the 68856 DSP control- 
ler’s address space. 

Furthermore, the 
PCMCIA controller can gen- 
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erate an interrupt to the 68000 core 
when one of the registers is written 
by the host. Once the interface is con- 
figured for PCMCIA I/O transfers, 
I/O data transfers are used to read 
and write the 16550-compatible reg- 
isters that set up the emulation of a 
16550 universal asynchronous re- 
ceiver/transmitter (UART). The 
host transfers data to and from the 
card by writing and reading to and 
from the 16550 FIFO buffer. I/O ac- 
cesses are connected directly to the 
16550 emulation logic without using 
the 68000 bus. 

Another scheme that transfers 
data and commands between the 
host and card—the direct-access 
mechanism—also is supported by 
the chip. In this mode, PCMCIA com- 
mon-memory space accesses are 
mapped into the 68000 bus. Such a 
scheme is good for fast data trans- 
fers between the card and the host 
when software compatibility with 
IBM-compatible PCs isn’t important. 

The communications block on the 
chip contains three serial communi- 
cation channels controlled by their 
own dedicated RISC processor. As a 
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3. A FULL PcMclA slave interface is included on the 68356. 
With such an interface, the chip can be used in PCMCIA cards. It 
also provides a fully-compatible interface to the 2.1 version of the 
PCMCIA standard. The configuration registers and direct-access 
logic make it possible for the chip to operate either in the standard 
PCMCIA software-compatible modes, or in a unique mode that 
enables the interface to minimize system overheads and perform 
rapid data transfers over the PCMCIA interface. 
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result, the serial ports can operate in- 
dependently of the 68000 host, trans- 
ferring information, dealing with the 
serial channel interrupts, and per- 
forming the protocol-processing 
functions, all independent of the 
68000 CPU. That leaves the 68000 
core free to handle higher-level con- 
trol tasks. 

The 68856 uses an enhanced ver- 
sion of the communications block 
present on Motorola’s 68302 inte- 
grated multiprotocol communica- 
tions processor. The three serial 
channels on the 68356’s communica- 
tions subprocessor can operate inde- 
pendent of each other. Each channel 
can transfer data using a different 
protocol, allowing the controller to 
serve as a “bridge” between two or 
three systems. Each channel also in- 
cludes a pair of on-chip DMA control- 
lers, one for receiving and the other 
for transmitting. Consequently, the 
subprocessor can transfer data with- 
out requiring any attention from the 
63000 host. 

Protocols supported by the sub- 
processor include high-level data- 
link control/asynchronous data-link 
control (HDLC/SDLC), 
asynchronous UART, and 
BiSync. Moreover, a “trans- 
parent” mode permits users 
to disable selective elements 
of the hardware-based pro- 
tocols and substitute cus-_ 
tomized software routines. | 
That allows the chip to 
readily adapt to non-stan-— 
dard communications appli- 
cations. In addition to the 
three high-level serial chan- 
nels, which are targeted at 
network interfaces, the 
68356 includes a simple seri- 
al communications port. Us- 
ing this port, the chip can 
readily communicate with 
other system components, 
such as voice coder/decod- 
ers, real-time clocks, 8-bit 
microcontrollers, as well as 
other digital-signal proces- 
Sors. 

The 68356 DSP controller 
chip provides a collection of 
resources to help control 
and coordinate system ac- 
tivity. Its system integra- 
tion block includes an 1152- 
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byte dual-port RAM that provides 
two system support functions. Part 
of the memory serves as a memory- 
mapped register bank through 
which the central processor commu- 
nicates with the serial channels and 
other system functions. The other 
part (576 bytes) serves as on-chip 
data buffers or general-purpose 
memory. Other logic in the system- 
integration block includes a DMA 
controller, two general-purpose 
counter-timers, a clock generator, an 
interrupt controller, parallel I/O 
ports, and chip-select and wait-state | 
logic. 

The complexity of the 68356 may 
cause some concern on how such a 
device will be tested or emulated dur- 
ing system debugging and diagnos- 
tics. That’s why the company-devel- 
oped on-chip emulation (OnCE) capa- 
bility was integrated into the logic, 
establishing essential debugging 
functions in the processor hardware 
itself. 

Both the 68000 processor and the 
56000 DSPs have extensive libraries 
of software and a wide range of de- 
velopment tools already available 
from Motorola and many other 
sources. Virtually all of those tools 
can be employed to develop the soft- 
ware for the 68856. 

On top of that, Motorola created 
the 68856 application development 
system, which consists of a develop- 
ment board containing the processor 
and an RS-232 port that can connect 
to a dumb terminal, a PC, or a Sun 
workstation. The board includes the 
OnCE background debugger and a 
command converter for on-chip emu- 
lation of the 56002. Board-resident 
debuggers are available for both the 
controller as well as the DSP en- 
gines.L] 


PRICE AND AVAILABILITY 
The MC68356 DSP controller comes in a 
357-lead ball-grid array package and sells 
for $64.95 each in lots of 10,000. Samples 
are immediately available. 

Motorola Inc., Data Communications 
Operation, 6501 William Cannon Dr. 
West, Austin, TX 78735-8598; Rex Kang, 
(512) 891-2429. CIRCLE 514 
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RICHARD MARKELL ommunications channels need to carry as much information (or 
Linear Technology Corp., data bits) within their assigned bandwidths as is physically prac- 
1630 McCarthy Blvd., tical. This practicality is forever challenging the communications engineer, 
Milpitas, CA 95035; (408) who continually strives to squeeze more data into less bandwidth with clever 
432-1900. coding schemes. For instance, digital-coding schemes like pulse-amplitude 


modulation (PAM) have evolved from a single threshold level between 1 and 0 
(typically 2.5 V) into systems with 256 levels of thresholding. 
The filter in the communications channel maximizes use of bandwidth with 
a minimum of inter- 
channel interference.’ 
| The ultimate filter has a 
| brick-wall response and 
| linear phase in its pass- 
band. But such filters 
don’t exist at cutoff fre- 
quencies that can be 
| | used by engineers cre- 
‘| | ating communications 
systems. 
— To support today’s 
| | precise algorithms, the 
__| | communication  sys- 
| | tem’s filtered digital 
_ | channel requires excel- 
4g | lent linear-phase per- 
| formance, low jitter, 





ee en a __________] and more attenuation in 
1. THE THEORETICAL brick-wall filter has a the adjacent channel 
frequency response that’s flat, and has no ripple in the than a Bessel filter can 





passband up to the cutoff frequency (f,). Then it rolls offto provide. In addition, 
infinite attenuation at the beginning of the stopband(f,). | testing these channels 
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is a challenge to filter design- 
ers who, unlike communica- 
tions engineers, often don’t 
have access to a plethora of 
test equipment. This article 
will provide a brief introduc- 
tion to data-communications 
principles, and then discuss 
proper filtering to achieve the 
maximum amount of data into 
the minimum amount of valu- 
able bandwidth real estate. 
Transmission of data in a 
given bandwidth channel is 
more efficient when as many 
bits/s as possible can be trans- 
mitted through this channel. 
Shannon theorems show that 





Amplitude (linear scale) 


the theoretical data-rate limit 2. THIS PLOT SHOWS the amplitude response of 
the LTC1264-7 filter, which operates to 250 kHz. 


is the transmission of f, sym- 

bols in a bandwidth (BW) of 

only f,/2 Hz. Therefore, a binary 
transmission in which one symbol 
contains one bit, f, (the number of 
bits per second) is equal to the sym- 
bol rate f,. For M-ary systems, such 
as four-level PAM, each transmitted 
symbol contains n information bits 
(where n = log,M). The symbol rate 
is then f, = f,/n. An M-ary system 
contains M voltage levels. While a bi- 
nary system has two levels, an M=8 
system has eight levels. A two-level 
system can detect only 1 and 0, but 
higher level systems of PAM thresh- 
old in more than one place and there- 
fore transmit more information in a 
given bandwidth. 

Consider an example where it’s re- 
quired to transmit a 100-kbit/s 
source (f,). Theoretically, this could 
be accomplished with a channel 
bandwidth: BW = f,/2 = f,/2 = 50 
kHz. With the aforementioned four- 
level PAM scheme, the channel band- 
width reduces to 25 kHz = f,/2 = f,/ 
4, This type of encoding is used by 
many types of digital communica- 
tions systems. The trade-offs boil 
down to bandwidth versus encoding 
complexity. If the previously men- 
tioned 100-kbit/s source must be 
passed in a bandwidth of 6.25 kHz = 
f /2 = f,/16, it follows that 16-level 
PAM, or an equivalently dense pack- 
ing scheme must be used. Multilevel 
and multiphase signals dictate that 
the filter be linear phase (to preserve 
pulse integrity in the time domain), 
while providing as much roll-off in 
the stopband as possible. More on 
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LINEAR-PHASE FILTERS 
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these topics is included in the eye-dia- 
gram discussion later in the article.” 

The channel with bandwidth f,/2 
Hz is the brick-wall filter (Fig. 1). A 
brick-wall filter has a frequency re- 
sponse that’s flat (or 0 dB), with no 
ripple in the passband to the cutoff 
frequency (f,). Then, it rolls off to in- 
finite attenuation at the beginning of 
the stopband f,. The brick-wall filter 
is only theoretical, thus f, = f,. 

This brick-wall filter is the ideal 
channel that all filter designers 
strive for (see ‘Filters for data com- 
munications,” p. 92). Slight ampli- 
tude-response differences exist be- 
tween Linear  Technology’s 
LTC1264-7 filter and Feher’s alpha = 
0.5 filter? (Kamilo Feher is a recog- 
nized authority in the field of digital 
communications). Alpha is the roll- 
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off factor—alpha = 0 is the 
brick-wall filter and alpha = 1 
implies twice the theoretical 
bandwidth requirement. The 
LTC1264-7 operates to 250 kHz 
(Fig. 2). Other filters in the Lin- | 
ear Technology family operate 
on limited supply current: the 
LTC1164-7 uses only 4 mA of 
supply current while operating 
at corner frequencies to 2. 
kHz. The LTC1064-7 will oper- 
ate to 100 kHz. The eye dia- 
grams for these filters show 
them to be close to those of 
Bessel filters, but with better 
attenuation in the stopband. 

_ An additional criteria for 
data-transmission filters 
(which they didn’t tell you in 
college) is linear-phase re- 
sponse. Linear phase means that 
each frequency passing through the 
filtered channel will be delayed in 
time linearly according to its fre- 
quency. Higher frequencies have 
smaller delays (time). The group-de- 
lay specification illustrates this phe- 
nomenon with a plot of the delay of 
the group of frequencies versus fre- 
quency. The objective of a group de- 
lay plot is to have a flat line repre- 
senting the situation where all fre- 
quencies are delayed the same 
amount of time. 

Group delay is an important char- 
acteristic in digital-data-transmis- 
sion applications because a filter 
with flat group delay passes a 
square wave with little distortion. 
Linear Technology’s Better-than- 
Bessel filters compromise phase lin- 
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3. AN EYE-DIAGRAM generation system consists of a random-data source and an 
oscilloscope with persistance and a trigger input. 
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earity outside the passband to 
achieve more amplitude attenu- 
ation in the stopband. Kamilo 
Feher notes that for data trans- 
mission, filters should be linear 
in phase to their -10-dB amplli- 
tude points in the filter’s transi- 
tion region. The Dash 7 filters 
meet this criteria. 

Because the perfect, low- 
passed transmission channel 
doesn’t exist, there must be a 
means by which to evaluate 
channel quality. That method is 
the eye diagram. The eye dia- 
gram is generated by supplying 
random data to the filters under 
test (Fig. 3). 

Symbols transmitted through 
a theoretical channel (Nyquist) 
have no degradation in ampli- 
tude response. Therefore, the 
measured eye-diagram opening 
of a real channel graphically 
shows the quality of the trans- 
mission channel, including the 
low-pass filter inserted in the 
transmission path. The degrada- 
tion in the eye opening is directly re- 
lated to intersymbol interference 
(the interference during the detec- 
tion of one symbol in the presence of 
another), and thus is a measure of 
the system’s bit-error rate.! 

The test for measuring channel 
quality usually includes a digital os- 
cilloscope configured to capture eye 
diagrams, or perhaps a dedicated 
digital-transmission analyzer. These 
pieces are costly and may not be 
available to the small or startup busi- 
ness. An empirical method of chan- 
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nel quality can done with the setup 
shown here, and, if more data is re- 
quired, a bit-error-rate (BER) tester 
can be bought or rented. 

A pseudorandom generator circuit 
feeds digital codes to the eye-genera- 
tion setup shown in Figure 3. The 
generator circuit is actually a noise 
source sampled by a very fast com- 
parator (Fig. 4). The comparator out- 
puts a random pattern of 1s and 0s. 

A noise diode (NC201) is filtered 
and amplified by the LT1190 high- 
speed operational amplifier (U1). 
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4. THE DATA-GENERATION circuit is actually a noise source sampled by a very fast 


comparator. The comparator outputs a random pattern of 1s and Os. 


The output feeds the LT1116 (U2), 
which is a 12-ns, single-supply, 
ground-sensing comparator. A 2-kN. 
potentiometer at the inverting input 
of the LT1116 sets the comparator’s 
threshold so that a quasi-equal num- 
ber of 1s and 0s are output. U3 latch- 
es the output from U2 so that the out- 
put from the comparator remains 
latched throughout one clock period. 
The two-level output is taken from 
U3’s QO output. 

The additional circuitry shown in 
the schematic lets the circuit output 


FILTERS FOR DATA COMMUNICATIONS 


he perfect filter for data 
communications, if it 
could be implemented, 
would be Feher’s brick- 
wall, linear-phase, flat-group-de- 
lay, alpha = 0 filter. Unfortunate- 
ly, that type of ideal filter can’t be 


built. 

Linear Technology offers an 
option to the unattainable filter 
with its LTC1064/1164/1264-7 


‘“‘Better-than-Bessel’’ filters. 
These are 6th-order low-pass fil- 
ters with a 2nd-order all-pass 
(phase-equalizing) section. The 
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filters are contained in a 14-pin 
DIP or 16-pin SOL package. Each 
product includes the resistors 
needed to program the response 
of the switched-capacitor-filter 
sections included on the die. 

The Dash 7 filters were de- 
signed by making them “Better 
Than Bessel.” In other words, the 
low-Q Bessel response was modi- 
fied to incorporate a notch or zero 
in the stopband to pull down the 
amplitude response just outside 
the filter’s passband. This in- 
creases the attenuation from the 
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Bessel’s —14 dB at 2X cutoff to —28 
dB for the LTC1264-7 (also at 2X 
cutoff). 

The LTC1064-7 and LTC1164-7 
filters have even better stopband 
performance (—34 dB at 2X cut- 
off). While this increased attenua- 
tion has little effect on the eye dia- 
gram, it increases the attenuation 
of the carrier signal without de- 
grading the data that’s superim- 
posed on this carrier. This means 
better (that is, lower) bit-error 
rates for the same bandwidth 
channel. 
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30 mS Holdup Output Disable 
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EN 60950, IEC 950 Low Noise FM Control 
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four-level data for PAM testing. 
Random data from the two-level out- 
put is input to a shift register, which 
is reset on every fourth clock pulse. 
Resetting the data ensures that it 
doesn’t ripple through the register. 
To properly test a communications 
channel, data must slew to any con- 
ceivable state (and thus be random). 
Therefore, data must be able to go 
from a 0 state to a 3 state, as well as 
from a 0 to a 1. To do this in a truly 
random fashion, the register loaded 
with data must be read out and reset. 
This prevents the data from rippling 
through the shift register. 

The output from the shift register 
is weighted by the three 5-kN resis- 
tors, and then summed into the 
LT1220 op amp from which the out- 
put is taken. The filter network be- 
tween the 74HC74 output and the 
74HC4094 strobe input ensures that 
the output data is correct. 

Eye-diagram testing on three fil- 
ters that might be used to filter a 
communications channel reveals 
some interesting data. Consider, for 
example, the LTC 1064-3 8th-order 
switched-capacitor filter with on- 
chip resistors, which is set to produce 
a response the same as that of a tra- 
ditional Bessel filter (Fig. 5). Note 
the almost perfect eye opening re- 
sponse and a lack of jitter at the half- 
level transition point. The Bessel fil- 
ter is used as the model to which all 
other filters are compared in the eye- 
diagram (time-based) analysis. Com- 


: <I i jitter 





2.004 


i. = ai kHz 


f, = 27.5 kbits/s 





LINEAR-PHASE FILTERS 


i iter 
en 


feutott = 13.7 kHz 


f, = 27.5 kbits/s 





IS! degradation = —1.6dB 


Peak jitter ~ 4.2 us 





6. COMPARING THE LTC1064-7 BETTER-THAN-BESSEL switchee- 


capacitor filter with the Bessel filter reveals a slight increase in peak jitter over the Bessel. 
But it yields a 28-dB improvement in stopband attenuation versus the LTC1064-3 at two times 


the cutoff frequency. 


parison in the frequency domain is 
another matter. 

The LTC1064-7 Better-than-Bessel 
switched-capacitor filter has superi- 
or stopband performance when com- 
pared to the Bessel filter (by 28 dB at 
two times the cutoff frequency) (Fig. 
6). However, nothing comes without 
cost. Here, the payoff is that the 
LTC1064-7 is linear in phase through 
its passband, but the Bessel filter is 
linear in phase to two times its cutoff 
frequency. The purveyors of the dig- 
ital-communications ethic say, “Not 
to worry! A filter must be linear in 


5 s/div. 


IS! degradation = —0.94 dB 


Peak jitter ~ 1.2 us 


a 5. AN EYE DIAGRAM for the LTC1064-3 Bessel filter shows a near-perfect eye- 


opening response and a lack of jitter at the half-level transition point. 
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phase only through its passband.’ 
Note that the primary difference in 
the eye diagram of the filter in Fig- 
ure 6 as compared to the Bessel filter 
is a Slight increase in peak jitter. 

The eye diagram of the Butter- 
worth filter shows that not only does 
it have lots of jitter, but its eye isn’t 
as open as the LTC1064-3 and 
LTC1064-7 filters (Fig. 7). If a digital 
system switches at the midpoint in 
the two-level eye diagram, the BER 
will be higher for the eye diagram 
with the smaller eye opening. The 
calculation of intersymbol interfer- 
ence degradation due to channel or 
filter imperfections is a measure of 
degradation in BER. It’s calculated 
as: ISI degradation = 20 log(actual 
eye opening/100% eye opening). 

Testing communications channels 
using the eye diagram yields good re- 
sults without having to resort to ex- 
otic instrumentation. Results of the 
Show similar eye openings for the 
Bessel filter and the Better-than- 
Bessel filters. However, the jitter 
specifications are slightly improved 
by using the traditional Bessel filter. 

The untold tale is in the frequency 
domain, where the LTC1064-7 has su- 
perior stopband attenuation, thus re- 
sulting in better attenuation of the 
carrier (at 27.5 kHz for the three eye 
diagrams shown in this article). This 
translates to better bit-error rates. 
The user must trade off ISI degrada- 
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LINEAR-PHASE FILTERS 
tion, jitter, and stopband attenuation | level systems, increased spectrum | ed from Linear Technology’s Ap- 
to ensure the best channel perfor- | efficiency means that greater signal- | plication Note 56. 
mance. In addition, remember that | to-noise ratios are required.L] 
the eye diagrams shown here are for References: 


two-level systems (0 and 5 V). For M- 


1. Feher, Kamilo. Digital Commu- 
nications:. Microwave Applica- 
tions, Englewood Cliffs, NJ: Pren- 
tice-Hall Inc., 1981. 

2. Feher, Kamilo. Digital Commu- 
nications-Satellite/Earth Station 
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Prentice-Hall Inc., 1983. 

3. Feher, ibid. 

4. Massey, John. Telephone conver- 
sation with Electronic Innovators 
Inc., Fairfax, Va., June 1992. 


Parts of this article were excerpt- 


Richard Markell, applications 
manager at Linear Technology, 
holds a BA in electro-optics from 
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7. THIS BUTTERWORTH FILTER eye diagram shows that it has a great 


amount of jitter, and its eye isn’t nearly as open as the LTC1064-3 and LTC1064-7 filters. 


NEED IGBT MODULES 
















ISOSMART® Modules from SIIXY'S 
Your Domestic 1200V IGBT Module Source 


¢ Drive directly from CMOS Logic 

¢ Over-current and Gate under-voltage protection 

¢ ] non-isolated power supply for multiple phase systems 
© 2500V I/0 Galvanic isolation 

¢ DCB construction - improved reliability 













VIET25-12$4 
VIE150-1284 
VIE200-12S4 


VIET00-12S84 








READER SERVICE 108 


FE LECTRONIC 
JUNE 13, 1994 


DES IGN 


HARRIS HYPERFAST 
ON IWOLEG 


when it comes to recovery time. as vise aa 
Our HYPEREAST diodes are : 
twice as fast as ULTRAFAST. And pavebape ses 
all Harris diodes give you low 200s 2 ¢ Blocking voltage: 

forward voltage drop, low leak- s25isidiv > LOOV-1200V 

age, and exceptionally soft ceceteeeteees ¢ Exceptionally soft recovery 
recovery, which can cut design characteristics 

costs. And they come in a full ¢ Dual configurations available 






ODES: 





Features 
¢ Low leakage 


¢ Low forward voltage drop 


range of current ratings, single ae ee ° Nine package types, including 
i ee low profile 


and dual configuration, with ce 
nine popular package types. It’s Nee 
enough to make Harris your ON 
one-stop source for diodes. fee 
Want to get the jump on your i aes 
competition? Give us a call. 





, < m Fastest recovery. Softest landing, 
= ,  HYPERFAST - the only way to fly. 


Try our AnswerFAX service! 


For a line card, call 407-724-3818 and request document #523268. tat HARRIS 


Or call 1-800-4-HARRIS, ext. 7228. SEMICONDUCTOR 





READER SERVICE 192 






















































































\ % 
& QLyH RAS 


The LM3886T ~ Typical total harmonic distortion 
and noise (THD + N) of 0.03% from 20Hz to 20KHz at the rated 
output power of 60 Watts (continuous average) ~ Signal-to- 
noise ratio >95 dB (minimum) with a noise floor of 2.0 micro- 
volts ~ Mute function eliminates transients at power-up and 
power-down ~ Thermal shutdown ~ Rugged enough to with- 
stand overvoltages, undervoltages and current limiting condi- 
tions ~ Dynamic SOA provides the highest level of reliability 


—~ Call 1-800-NAT-SEMI, Ext. 295 for a free product sample 


kit and ordering information. OY National 
Semiconductor 
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> ow ay HIGH-EFFICIENCY 
5 20 BATTERY CHARGER 


BRIAN HUFFMAN 
Linear Technology Corp., 1630 McCarthy Blvd., 
Milpitas, CA 95035; (408) 954-8400. 


igh-efficiency battery- 
charger circuits are essen- 
tial in laptop, notebook, 
and palmtop computers: 
they dissipate less power, and thus 
allow the use of surface-mounted 
components in the charger circuitry. 
Lower-efficiency solutions can re- 
quire through-hole components, 
which increase board space, compli- 
cate pc board layout, and possibly ex- 
ceed maximum height requirements. 
The circuit shown (Fig. 1) can 
charge 4 NiCd cells at a 1.3-A fast 
charge or a 100-mA trickle charge 
with efficiency exceeding 90%. It can 
be easily modified to handle up to 8 
NiCd cells. 
Looking more closely at the setup, 
an LTC1148 is used in a step-down 
configuration to control the charge 


C1}4 Ce 


z Tur Dou 


BV to 19V OV = normal 
>1.5V = shutdown 


"{" trickle 
charge 


te 


VN2222LL 


Vin Prive 


rate. The LTC1148 is a synchronous 
switching-regulator controller that 
uses a constant off-time current- 
mode architecture to drive external 
complementary power MOSFETs. 

When the 1148’s P-Drive output 
pulls the gate of Q1 low, the p-chan- 
nel MOSFET is turned on, thus con- 
necting one side of inductor L, to the 
input voltage. During this period, 
current flows from the input 
through Q1, through the inductor, 
and then into the battery. 

When the P-Drive pin goes high, 
Q1 is turned off. Then the voltage on 
Q1’s drain drops until the clamp di- 
ode is forward-biased. The diode con- 
ducts only for a very short period of 
time, until the LTC1148’s internal cir- 
cuitry senses that the p-channel is 
fully off, preventing the simulta- 


LTC1148 


Sense+ 


Sense- 


VFB 


N-drive 


D1, D2 = Motorola Schottky 


C3 = AVX (TA) TPSD226K025R0200 
Cg = AVX (TA) TPSE227M010R0100 
Qy = Siliconix PMOS 
Qo = Siliconix NMOS 


R3 = KRL SP-1/2-A1-0R100J; Pd = 0.75 W 
L1 = Coiltronics CTX50-4; DCR = 0.175; IDC = 1.350 A; KoolMu Core 
All other capacitors are ceramic. 


Qy 
Si9430DY 


neous conduction of transistors Q1 
and Q2. As a result, the N-Drive out- 
put goes high, turning on Q2 and 
shorting out D1. 

Now the inductor current flows 
through the n-channel MOSFET (in- 
stead of through the diode), increas- 
ing efficiency. This type of switching 
architecture is known as synchro- 
nous rectification. 

During the fast-charge interval, 
the resistor-divider network (R, and 
R,) forces the LTC1148’s feedback 
pin (VFB) below 1.25 V, causing the 
LTC1148 to operate at the maximum 
output current. Current is sensed by 
R,, which is a 100-m0. resistor, and 
set at approximately 1.3 A (130 mV/ 
R, ~ 1.8 A). 

When the batteries are disconnect- 
ed, the error amplifier servos the 
feedback pin to 1.25 V, limiting the 
output voltage to 8.1 V. Diode D2 pre- 
vents the batteries from discharging 
through the divider network when 
the charger is shut down. In shut- 
down mode, less than 20-wA of sup- 
ply current is drawn from the input 
supply. 

The dual-rate charging is con- 


Do 
MBRS340T3 


R4 
274k, 
1% 


1 
MBRS140T3 


Vout = 1.25 V x (1+ Rq/R5) =0.1V 
Fast charge = 130 mV/Rg =1.3A 
Trickle charge = 100 mA 





1. FOUR NiCd CELLS can be charged at a 1.3-A fast charge or a 100-mA trickle charge with efficiency exceeding 90%. The circuit uses 
an LTC1148 in a step-down configuration to control the charge rate. 
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0.5 1 1:5 
Threshold pin voltage (V) 


2. THE LTC1148’S QUTPUT CURRENT is shown as a function of trickle- 


charge set resistance, R,, (a), and as a function of the threshold pin voltage (b). 


~~ cog ATTENUATOR 
21 Design Equations 


PATRICK H. CONWAY 
28361 Plainfield Dr., Rancho Palos Verdes, CA 90274. 


eriving equations to find 
component values for a giv- 
en network can be quite a 
tedious task for engineers 
who have been away from school for 
several years. Textbooks or hand- 








books usually don’t include such 
equations. 

One book in particular, the Sams- 
ITT Reference Data for Radio E'ngi- 
neers (sixth edition, 1975), does in- 
clude some helpful tables, but they 





EQUATIONS ARE PROVIDED for the resistor values of symmetrical “T”’ and 
“ar” attenuators at an impedance level of R, 2. as a function of voltage gain A, as well as 
equations for transformation between the two types. 
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trolled by Q3, which can be toggled 
between a fast charging rate and a 
trickle charge for keep-alive. The 
trickle charge rate is set by resistor 
R,. Figure 2a illustrates the selection 
of R, for a given trickle-charge out- 
put current. 

The trickle charge current can also 
be varied by using an op amp to force 
the threshold pin voltage within it 0 
to 2 V range. Figure 2b shows the 
output current as a function of the 
threshold pin voltage.L 

Brian Huffman is now with Na- 
tional Semiconductor Corp., San- 
ta Clara, Calif., (408) 721-8277. 


are not general enough. 

In the figure, the equations are 
given for the resistor values of sym- 
metrical “T”’ and “zr” attenuators at 
an impedance level of R, 9 as a func- 
tion of the voltage gain, A (A = E,/ 
EK. for0 < A <1). 

Expressions for the ratios of the 
resistor values are also given, be- 
cause they can be useful in finding 
one resistor value as a function of 
the other. Equations for network at- 
tenuation and “T”’ to “’”’ transfor- 
mation equations also are given.L] 


CORRECTION 


This Idea for Design describ- 
ing attenuator design equations 
appeared in the May 16 issue, 
but with an obvious omission: 
The design equations were inex- 
plicably omitted from the illus- 
tration. We therefore are re- 
printing the Idea in its entirety. 

The editors extend apologies 
to author Patrick H. Conway 
and to all readers of the Ideas for 
Design section. 


MORE IDEAS AHEAD 
This issue marks the beginning of 

an expanded Ideas for Design section, 
which means we will need more inno- 
vative ideas from our engineer-read- 
ers. Send your Ideas for Design to: 

Ideas for Design Editor 

Electronic Design 

611 Route 46 West 

Hasbrouck Heights, N.J. 07604 
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power amplifier set. Each ultra-wideband set contains three 
individual heat sinked RF amplifiers with at least +20dBm output 
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You can buy these amplifiers individually at Mini-Circuits already 
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ACCELERATION-I0- 
FREQUENCY CIRCUIT 


DAVID QUINN and CHARLES KITCHIN 
Analog Devices Inc., 804 Woburn St., Wilmington, MA 01887. 


eceleration, the change in 

an object’s velocity, is a 

physical phenomena that 

often needs to be moni- 
tored. Accelerometers are used to 
measure motion, shock, vibration, in- 
clination (by measuring the Earth’s 
gravity), velocity (by integrating the 
accelerometer’s output), and posi- 
tion (by double integration). 

The figure depicts a circuit that 
has an output frequency which var- 
ies with applied acceleration. A small 
monolithic accelerometer in a TO-100 
package directly converts any ap- 
plied acceleration into a voltage 
that’s extremely linear over a 0-g to 
+50-g range. The voltage at pin 8 of 


Design equations: 


Q-g frequency= 0.18 
Ry Cf 


Scale factor = A frequency = 


3-dB acceleration BW = 


2n Ro C5 


ADXL90 


Co 
(4) 
— 0.022 uF 


AOD 


0.047 uF Cy @) 


Preamplifier 


+3.4V 
reference 


R3 


Optional 0-g 
level trim 


: (8) 


<_ VV 


the ADXL50, which is +1.8 V with no 
acceleration, changes by 19 mV for 
each 1 g (positive or negative) of ap- 
plied acceleration. 

An on-chip buffer amplifier scales 
and offsets this to an output of £200 
mV/g at pin 9. This output voltage 
directly drives an AD654 voltage-to- 
frequency converter IC. The fre- 
quency output appears at pin 1 of the 
AD654. Zero g and scale-factor po- 
tentiometers permit this circuit to be 
trimmed to high accuracy. The cir- 
cuit operates from a single +5-V 
power supply (or from a 9-V battery 
via a resistor and Zener diode). 

Using the components shown in 
the figure and with the output con- 


0-g frequency 


10 Hz 
100 Hz 
100 Hz 
1 kHz 
1 kHz 
1 kHz 
10 kHz 
10 kHz 
10 kHz 
100 kHz 
100 kHz 
100 kHz 


19 Ro 


———— () 
000 RyR; Gj nue 
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Send in Your Ideas for Design 


Address your Ideas-for-Design | 
submissions to Richard Nass, 


Ideas-for-Design Editor, Elec- 
tronic Design, 611 Route 46 West, 
Hasbrouck Heights, NJ 07604. 





nected to a small speaker, various ro- 
tational angles or slopes are able to 
be detected by the audible change in 
pitch from the speaker. 

The circuit can be self-calibrated 
by using the Earth’s gravity. With 
the accelerometer’s tab pointed 90° 


to the vertical (i.e., to either side), the 
accelerometer will measure 0 g, al-. 
lowing the 0-g offset to be adjusted. | 
With the tab pointing down, its out- | 
put at pin 9 will correspond to +1 g. 
If the accelerometer is rotated 180°, 


it will then measure -1 g. The differ- 
ence in the readings, 2 g, can then be 
used to set the device scale factor. 
Offset and scale-factor adjustments 
should be repeated a couple of times 
to get the highest accuracy.U 


Frequency 


© Output 


7 
De—ovie | m 
O.1,F Logic 

com 


amplifier 

a > Ls 
ai |s 
10) 


Buffer 


9.9k 


Low pass 
filtering 
C5 0.016 uF 





OUTPUT FRE QU ENCY varies with applied acceleration in this acceleration-to-frequency converter. The ADXL50 accelerometer’s 
preamplifier is driven by the device's internal micromachined sensor. The compact, low-power circuit is ideal for portable applications. 
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MATCHES IMPEDANCES || seocoing i223 spoon te 


JOHN DUNN Ave., Torrance, CA 90505. His idea: 
181 Marion Ave., Merrick, NY 11566. “Fuse Sounds Off When Overloaded.” 





resistor L-network can be a 
convenient impedance- 
matching circuit between 
two transmission lines of 
differing characteristic impedances. 
The two resistors are set to values 
calculated so that each line is pre- 





sented with an impedance equal to pel ite i a eon” Impedance ecto ts LF ald line #2 
. epee with characteristic ransmission line transmission line with characteristic 
Its: own characteristic impedance impedance = Ry is equal to Ry is equal to Ro impedance = Ro 
(Fig. 1). 

Consequently, with the accep- 1. A RESISTOR L-ANETWORK can match impedances between two transmission 
tance of resistive loss, a nominal one- lines of differing characteristic impedance. The two resistors are set to values that present 
ae VSWR can be maintained on each line with an impedance equal to its own characteristic impedance. 
each line. 


Using the program given (see the 
listing), the values of the resistors of 
an L-network can be found given the 
two transmission-line impedances 
that are to be matched. 

In the examples shown in the list- 
ing, a 800-0-to-50-9 L-network 
achieves 300 9 from 54.77 © in paral- ae 
lel with 50 9, with that parallel com- 
bination then being in series with a ; xe 
resistance of 273.86 9. Conversely, Rseries 
the 50 2 is achieved from a resis- 
tance of 273.86 2 in series with 300 ©, 
and that combined value is in parallel pe » 
with the 54.77 2. ered 50 0 coax 

Users are then asked to specify : — 
the actual impedance values of inter- | 
est, for which the required resistors 
are derived and printed along with . zi 
the series and parallel combination 2. AMPLIFIERS THAT CAN’T SUPPORT low transmission line impedance 
results. can be tested by an L-network. 

In addition, an L-network can help 
test amplifiers that are unable to 
support a low transmission-line Im- | |} 0 


pedance (Fig. 2). A 600-0-to-50-0 L- RA=RL:RL=RIN: RIN=RA 


Rshunt 





. . R2=RL*SOR(RIN/(RIN-RL) ) :R1=RIN-RL*R2/(RL+R2) 
network makes it possible to test RX=RL*R2/(RL+R2)+R1:RY=(RIN+R1) *R2/(RIN+R1+R2) 
cia: : : PRINT USING BS$;RX,R1,R2,RY,RY,RIN,R1,R2: RETURN 
such an amplifier in a 50-0 measure PRINT "save "+CHRS(34)+"padmatch.bas"+CHR$(34):PRINT 
ment system. PRINT “save earch oe CHR ( 14) 1 PRINTS PRINT 
° : ° AS="" Rin #1 = Rseries + Rshunt Rload . 
For really low noise devices like AS=AS+"Rin #2 = (Rseries + Rin #1) // Rshunt":PRINT A$:PRINT 
: BS="##ed.## = 2888.88 + (HEE. HH // HEE. HH) 
the AD97 shown, noise spectral BS=BS+"##.## = (##8#.#84 + ####.HH) // B88. HH" 
density can be examined out to the RL=50:FOR XX=1 TO 3:READ RIN:GOSUB 20:NEXT XX:DATA 75,300,600 


ae ° PRINT: PRINT “New Rin #1 ad Rin #2 ";:INPUT RIN,RL:GOSUB 20: 140 
amplifier’s full bandwidth. (Of | | Jo. «5a PEGE a GOTO 
course, this second application of the | | save "a:padmatch.bas" 

L-network eould also easily be Rin #1 Rseries + Rshunt // Rload Rin #2 = (Rseries + Rin #1) // Rshunt 


75.00 = 43.30 + ( 86.60 // 50.00) 50.00 =( 75.00 + 43.30) // 86.60 
served by asingle buffering resistor | | 300.00 = 273.86 + ( 54.77 // 50.00) 00 = ( 300.00 + 273.86) // 54.77 





alone, but it’s satisfying to use the L- 00,00 §  BUk See YS -00 = ( 600.00 + 574.46) // 52.22 
. New Rin #1 and Rin #2 ? 90,75 

network for another purpose after 90.00 = 36.74 + (183.71 // 75.00) 90.00 + 36.74) // 183.71 

going through the process of creat- | | New Rin #1 and Rin #2 ? 

ing it.)L 
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it or workstation designers, Fast SRAMs are just 

as important as speedy CPUs. 

Even the speediest RISC microprocessor can’t boost 

performance without equivalent cache speed. 
NEC’s Very Fast SRAMs maximize RISC CPU 

potential. We offer a broad line of 256K and 1M 

devices. Implemented with our advanced 0.5- 





micron BiCMOS technology, they’re specifically 
designed for secondary cache operations in high- 
end workstations. 


































Our selection includes 5V and 3.3V versions 
at both the 256K and 1M densities. The standard 
package is an SOJ. TSOP is available as an option 
for 64K x 16/18 devices (uPD461016/18). 


256K 

uPD46258 = 32Kx8 
uPD46259 © 32Kx9 
iM 

uPD461008 128K x8 
uPD461009 128K x9 
uPD461016  64Kx 16 
uPD461018 64Kx 18 


6,7,8ns (5V) 9,10,12ns (3.3V) 


8,10ns (5V) 10,12ns (3.3V) 


10,12ns (3.3V) 


For applications that demand pure CMOS, we 


also offer a wide choice of 1M and 4M Fast SRAMs. 


1M 
uPD431008  128Kx8 


wPD431009 128K x9 15, 17, 20ns 
wPD431016 64K x 16 


4M 
wPD434004 IMx 4 
uPD434008  512Kx8 


20, 25ns 

New wave memories are designed to improve 
the flow of information throughout your system. 
For SRAMs fast enough to keep up with your RISC 


CPU, call NEC today. 





From the leader in memory technology 


For fast answers, call us at: USA Tel:1-800-366-9782. Fax: 1-800-729-9288. 

Germany Tel:0211-650302. Fax:0211-6503490. The Netherlands Tel:040-445-845. Fax:040- 

444-580. Sweden Tel:08-753-6020. Fax:08-755-3506. France Tel:1-3067-5800. Fax:1-3946- 
oe 3663. Spain Tel:1-504-2787. Fax:1-504-2860: \taly Tel:02-6709108. Fax:02-66981329. 

: UK Tel:0908-691133. Fax:0908-670290. Ireland Tel.01-6794200. Fax:01-6794081. 

Hong Kong Tel:886-9318. Fax:886-9022. !aiwan Tel:02-719-2377. Fax:02-719-5951. 

Korea Tel:02-551-0450. Fax:02-551-0451. Singapore Tel:253-8311. Fax:250-3583. 

Australia Tel:03-8878012. Fax:03-8878014. Japan Tel:03-3454-1111. Fax:03-3798-6059. 
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Some Can. 





No one likes delays. System engineers especially. Pentium-based 

That's why we invented a logic switch so fast it PCs as well as 
‘disappears’ in your system. Its 250 ps propagation laptops and PDAs. They also have the hot-plug (live 
delay is at least 10 times faster than standard logic insertion) capability plus a low 5-ohm "On" resistance. 
devices. So you can say good-bye to logic-induced They add no power dissipation, no ground bounce, 
performance penalties for good. and require no directional control. 

This high-end technology has swiftly grown into QuickSwitch devices come in SOIC, QSOP, and now 
our QuickSwitch® product family. Offering pin-for- QVSOP™ as well as standard DIP packages. Call today 
pin replacements for bus switches, high-speed buffers for the popular QuickSwitch Product Handbook chock full 
and transceivers, and mux/demux devices. of innovative, customer-inspired applications. 1-800- 

QuickSwitch products deliver delay-free 5V-to-3V 609-3669. Or Fax 408/496-0773. 
signal conversion making them ideal for emerging Avoid delay. We did. 








=e Oe 


Quality Semiconductor, Inc. 


QuickSwitch is a registered trademark of Quality Semiconductor, Inc. Q and QVSOP are trademarks of Quality Semiconductor, Inc. 
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MARKET FACTS 


he U. S. market for wireless communication equipment and 
services will skyrocket from just over $2 billion last year 
to hit $15.69 billion in 1998. That's according to a report 
from The Information Network market research company, 
entitled Wireless Communications: LANs, Cellular, MANs/ 
WANs, Pagers, and PBX. 

According to the Williamsburg, Va.-based researchers, key tech- 
nologies driving the wireless wide-area networks (WAN) market are: 
the availability of radio modems that fit in pentop and laptop devices; 
wireless networks such as Ardis and RAM; and an increase in connec- 
tivity software and applications programs. 

The researchers further predict that the U.S. market for wireless 
LANs will grow from $57 million last year to top $900 million in 1998, a 
compound annual growth rate (CAGR) of 73.7% Wireless portable 
computers connected over packet switched networks are expected to 
grow from a $1.10 billion market in 1993 to be worth $9.60 billion in 
1998, racking up compound annual growth of 67.1%. 

Meanwhile, the Information Network forecasts that the U. S. mar- 
ket for pagers should increase from $638 million last year to be worth 
$1.13 billion in 1998; that year, nearly 35 million pagers expected to be 
at work alerting users to phone calls and messages. 
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Bure s Guide to DSP Processors compare 

-mable digital signal processors from com 

Analog Devices, AT&T Microelectronics, 

ductors, IBM, Motorola, NEC, SGS-Thom 
conductor, Texas Instruments, Zilog, and Zoran. 
guide, Berkeley Design Technology, report speed and we 
mark results for popular DSP chips. Speed and powe bensheoncee 
compare the performance of a dozen mainstream DSP ICs through 11 
functions. The 670-page report has in-depth analysis of 23 DSP ICs 
and families, studies of DSP applications, a review of DSP technolo- 
gy, and a detailed processor comparison in table form. The report 
winds up with a look at industry trends and includes a glossary and 
index. The buyer s guide i is $1850 for initial copies. Additional copies 
are $400. International prices are $100 more. A detailed brochure on 
the study is available from Berkel esign Technology Inc., 39355 
California St, Suite 206, dle ¢ sis (510) 791-9100, fax -9127; 
e-mail:info@bdticom CIRCLE 461 


omputer ee Sting Paton Matching 
Strategies, edited by hi Aoe, introduces string 
pattern matching stateg es, describes the application 
and implementation of a variety of string-matching al- 
gorithms, and investigates problems and their solutions. Published 
by the IEEE Computer Society Press of Los ania Calif., the book 
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escribes the basic concepts of 

s that follow present 15 papers illus- 
tring pattern matching. List 

r Society Press, 10662 Los Va- 

12 CIRCLE 462 


vogramming: A Machine- 
Ted G. Lewis covers the de- 
ing a small number of funda- 
enough to express any paral- 
-code notation for describing 
e- and machine independent 
ion, contact IEEE Computer 
le, P.O. Box 3014, Los Alami- 
; fax -4641; e-mail number is 
CIRCLE 463 


rontiers of Scientific Visteatization, edited by Clifford 
A. Pickover and and Stuart K. Tewksbury, explores the 
use of scientific displays to produce art and visualization 
of various processes and scientific phenomena, including 
16 pages of color, computer-generated illustrations. List price of the 
book is $34.95 (John Wiley & Sons, 605 Third Ave., New York, NY 
10158-0012; (212) 850-6497; fax -6799).. CIRCLE 464 
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mental constructs | 
lel algorithm. By using a simp! | 
parallel programs, the book i is - 


tos, CA 90720-1264: (714) 8 2 
cs.books @ computer. org. 
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eveloped as a standard for man- 

aging desktop computers, serv- 

ers, hardware and software prod- 

ucts, and peripherals, the Desk- 
top Management Interface (DMI) specifica- 
tion has been finalized by the Desktop 
Management Task Force, Hillsboro, Ore. That 
will lead to the release of the software devel- 
opment kit for the DMI 1.0 release by mid 
summer of this year. The kit includes service 
layers for DOS, Windows and OS/2, sample 
management-information format (MIF) files, 
and other development tools. And, for DMI 
implementations for future and other exist- 
ing operating systems, the DMTF will also 
make core DMI technology available to oper- 
ating-system vendors in mid 1994. For PC us- 
ers and LAN administrators, DMI-ready PC 
products will allow management of desktop 
resources in a consistent manner. That, in 
turn, will make PC systems and products easi- 
er to use, manage, and track, as well as simpli- 
fy technical support and troubleshooting. 
Founding members of the DMTF include Dig- 
ital Equipment Corp. Hewlett-Packard Co., 
IBM Corp., Intel Corp., Microsoft Corp., Novell 
Inc, SunConnect, and SynOptics Communica- 
tions Inc. Vendors interested in obtaining the 
DMI 1.0 specification can contact the DMTF 
hotline at (503) 696-9300. DB 


black Magic! Telecom Design 
Tncks assembles advanced de- 
sign principles and practices for 
telecom power, ringing, and 
ISDN circuits, including 20 “cookbook” sche- 
matics. For a free copy, contact Cambridge 
Electronics Laboratories, 20 Chester St. Som- 
erville, MA 02144-3005; (617) 629-2805; fax 
623-1882; internet address: 62075697 @ el- 
n.attmail.com. CIRCLE 465 


he latest issue of the American 

Engineering Association s Amer- 

ican Engineer discusses a Min- 

nesota bill that would require em- 
ployers to use inventions created by engi- 
neers in the company within a set period or to 
give the rights to the employee. The AKA 
urges engineers in favor of such legislation to 
write the authors of the bill, Sen. Kevin Chan- 
dler and Rep. Betty McCollum at the Min- 
neosta State Capital Building, St. Paul, MN 
55101. Yearly AEA membership starts at $30, 
including newsletters. For a complimentary 
copy, write AEA at P.O. Box 820473, Fort 
Worth, TX 76182-0473; (817) 431-1319. 
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Perspectives on Time-to-Market 








BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
P. 0. Box 443, 100 Prickly Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804 





any comments on the number of hours you work in a 
week have come in electronically and by mail. The feed- 
back suggests many of you work long and hard to get those new products to 
market. Some of the feedback on the hours worked in a week was anony- 
mous—a first for this column. Have I struck a sensitive organizational nerve? I'm not here 
to judge the relative merits of working a 50-, 60-, 70-, or 80-hour week vs. the 40-hour 
discussion reference—that s up to you. But for change to take place, the management of 
commitment must be visible throughout your organization at all levels. You get the needed 
visibility from the resource-driven databases you maintain on each project. 

Here sa true story that concisely puts many issues into perspectivet ...1 was skiing with 
an associate whose son, a software engineer, worked for the Big Software Company. His son 
reported that he was expected to work at least an 80-hour week, even more was better. Fora 
period of almost two years, this youthful software engineer contributed to bring forth the 
firm's latest software release. His compensation was about $40,000 per annum. 

At 80 hours per week, burnout resulted; this engineer had to make a change. Fortunately, 
he saw his situation in a unique way: He thought of his 80-hour-per-week, $40,000-per-year 
job as two 40-hour-per-week, $20,000-per-year jobs. This simple situational transformation 
set his mental wheels in motion. He first attempted to reduce the hours worked per week 
with his existing employer, and, for a variety of reasons, found that he was fighting a losing 
battle. He then decided to look for two jobs whose combined compensation would pay the 
same but that offered greater opportunity and personal satisfaction. For one of his 40-hour- 
per-week jobs, our young engineer went to work at a Lake Tahoe ski resort; for the other 
job, he does contract software development. There was a struggle from the beginning, but 
now our engineer works a combined total of about 60 hours a week and makes more money 
then he did before. The moral of the story—working people too hard burns them out and 
forces them into action. So what does this mean in a generalized situation? 

Engineers do burn out and when they do there are no winners! It’s in the best interest of 
the new product development organization to keep it from happening and it’s in the best 
interest of the employee. Organizations and their engineers must create a win-win situation 
to sustain the flow of new products while satisfying basis human needs. 

To spot potential burnout and to prevent its occurrence, create and maintain a new prod- 
uct development database. With a database, project teams know what is ahead, what has 
been accomplished, where to deliver their work, and the location of the big time-consuming 
problems. This information provides the focus necessary to direct energy into the critical 
few items necessary to project success at a particular point in time. 

The concepts of the minimal serial network and determination of project timing by the 
application of resources to tasks makes overworking resources very visible. Seeing the 
potential problems leads to creative solutions! Once data is in the computer system, viewing 
how each resource works over time is very easy to accomplish. A resource histogram for 
each person is displayed and analyzed. Then adjust to best use resources. 

The individuals allocating resources to tasks over time maintain control of the pace at 
which the project will proceed by the way they structure, estimate, staff, allocate, and run 
the project. With the project network in place, product can be delivered to market earlier 
simply by carefully applying resources to reduce the time needed to complete critical path 
items within the network. The decisions made in producing the database set the tone for the 
rate of work progress. A good plan provides a reasonable distribution of work across the en- 
tire team; everyone contributes his or her fair share and no one burns out. 

Ron Kmetovicz’s One-Minute Time to Market Self Assessment ts available free to 
the readers of Electronic Design by contacting Time to Market at the address above. 
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graphical 
je) meses eavanvantiars 
Fevakeab re bexers have certain 
limitations when it comes to 
test development. ¢No one has 
figured out a way to let you 
create tests as powerful as the 


ones you’re running now. 


°No one has figured out how to 
control every instrument you’re 
likely to use. *No one has figured 
out a way to let you leverage 
your existing code. «If anyone 


ever figures this stuff out, 
there's going to 
be a big noise 
about it. 





Now there’s no limit to the 
power of your test programs. 


Every aspect of HP VEE reflects 

a profound understanding of the test 
environment. Instrument control 

is complete, robust and logical 


HP VEE: Here’s one graphical 
programming language you'll 
like the sound of. 

Test programming. There’s no 


getting around it. So you plod your 
way through it using a tedious text- 


based language. Or, you try a 
graphical programming language 
that may force you into compro- 
mises you're not prepared to make. 


Then again, you can use HP’s Visual 
Engineering Environment (HP VEE). 


The only graphical pro- with a built-in test sequencer that 
gramming language provides the framework for test 
designed specifically for development. 


test engineering, HP VEE Virtually everything you need for 





Hundreds of full-featured drivers 
and Direct I/O allow you to control 
every instrument. 


Standard language ties give you 
the flexibility to use existing code 
or create new C routines. 


cuts test development time 
by allowing you to literally 
“flowchart” your way 
through a test program 
with remarkable speed. 
And, more importantly, 
without compromise. 


creating test programs is available 
with a click of the mouse. Powerful, 
object-oriented icons are designed 
to control specific engineering 
functions — saving you hours, 
possibly days, in programming time. 
With HP VEE, data can be taken 
from instruments, generated 
internally or accessed from existing 
files. And, it can be manipulated 
with anything from simple addition 





to your custom formulas, then 
presented in the form you want. 


There’s no limit to the 
instruments you can support. 


If you have it, HP VEE supports it. 
The choice of instrument control is 
yours. In addition to more than 350 
full-featured drivers that come 
standard with the software, HP 
VEE’s Direct I/O lets you send any 
command to any instrument. If you 
need custom drivers, a built-in driver 
writer makes it easy to create 
custom drivers in minutes. 


There’s no limit to how much 
you can leverage your existing 
programs. 


HP VEE frees you from proprietary 
solutions. There is no need to 
rewrite your code or routines. 
Standard language ties allow you to 






import 
and use what 
you already have in place — 
including C, C++, HP BASIC, 
FORTRAN and Pascal. Or, you 
can write new routines in these 
languages and use HP VEE’s 
DLL ties. 


An utterly open system, HP VEE 
runs on Windows-based PCs, Sun 
and HP-UX workstations. And, it 
supports multiple I/O interfaces 
from various vendors — reflecting 
the reality of test engineering. 


Discover what all the noise is 
about. Call for your free 
preview disk today. 


To learn more about how HP VEE is 
helping test engineers dramatically 


Microsoft Windows is a U.S. trademark of Microsoft Corporation. 








cut test development time 
without compromising program- 
ming capabilities, call your local 
HP sales office or one of the 
numbers listed below today. 


For graphical programming with 
no limitations, the answer is loud 
and clear. 


There is a better way. 


HEWLETT® 
PACKARD 


QD 


Australia (008) 033-821-¢ Austria (0660) 8004 

Belgium (02) 778-3417 ¢ France (1) 69-82-60-20 
Germany (07031) 14-6333 e Hong Kong (852) 848-7070 
India (11) 463-2379 ¢ Ireland (01) 2844-633 

Italy (02) 9212-2241 ¢ Korea (2) 769-0800 

Netherlands (020) 547-6222 ¢ PRC (1) 505-3888 
Singapore 291-8554 ¢ Spain (91) 626-1616 

Sweden (08) 750-22-77 * Switzerland (057) 31-22-85 
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Our 
Power Module 
iS Dual... 


theirs ts only 


single oulpuf! 


Patent Pending 


Single Outputs $104 / 
Dual Outputs $149 


o 
28 Standard Models / 
Special Voltages Available 


Four Series / 18-380 VDC Input 
a 


Fixed Frequency 100kHz 
True Redundancy Operation 


The availability of DUAL ISOLATED 
OUTPUTS creates cost and space sav- 
ings in many applications. 

Fully safeguarded for over voltage, over 
temperature and continuous short circuit 
protection, these FIXED Hi-Frequency 
units minimize technical problems. 

With output voltages from 3.3 VDC to 100 
VDC, four distinct input ranges and the 
choice of single or dual outputs plus the 
capability of Parallel Operation, as stand- 
ard features, your circuit designs can be 
optimized. 

Assembled in the U.S.A. with PICO qual- 
ity components, these hi density units al- 
low the most stringent mechanical, elec- 
trical and environmental requirements. 


See EEM or send direct 
for Free PICO Catalog. 

Call toll free 5 
in NY call 914-699-5514 
FAX 914-699-5565 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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1 uesday 
Is music day 


BY FRANK J. BURGE 
Director of Market Development for Electronic Design 








hen I was a senior in high 
school, twelve of us who 
hung around together had a 
club called the Boxcars AC. 
The AC stood for athletic club. One summer 
we organized a baseball team and even had 
a raffle to finance uniforms. Burke's aunt 
won the prize (a watch) because she bought 
more tickets than anybody. With a name 
like Boxcars AC, I don’t think any of our 
benefactors really expected the raffle 
would be legit. 

When we counted the proceeds, we decid- 
ed to have a picnic rather than buy uni- 
forms. So we got dates, rented a bus, loaded 
it up with beer, and headed for the Indiana 
Dunes. What a grand day it was. When we 
arrived at the Dunes, my buddy Gootch sug- 
gested we bury two cases of beer to keep 
them cool. It sounded like a good idea at the 
time but towards evening when we had run 
out of hootch, nobody could remember 
where we had buried the suds. Just as well. 
Forty-two years later Gootch tried to orga- 
nize a search party since he claimed the lo- 
cation of the buried treasure had been re- 
vealed to him in a dream. Gootch is still a 
fruitcake. 

On May 1 my wife’s sister Lou collapsed 
and was airlifted from Bullhead City, Ariz., 
to a hospital in Las Vegas. When we arrived 
at the hospital late that afternoon, she was 
being kept alive with the usual life-sustain- 
ing paraphernalia. Early the next morning, 
she was pronounced brain dead. At the fu- 
neral service her five grandchildren, rang- 
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ing in age from three to nine, sang her fa- 
vorite song. It was a fitting end to a life 
filled with the music of young hearts. | 
After the funeral service, the senior citi- 
zens of Laughlin, Nevada, hosted a luncheon 
for family and friends and there was more 
music, this time in the form of hugs and 
emotion. There are lots of loving people in 
Laughlin, but my guess is there are lots of 
loving people everywhere, except we re of- 
ten too busy to notice. My wife Barbara is |. 
the youngest of six children. Now there are | 
only two left: Barbara and her brother 
Frank, who lives in Hebron, Indiana. Time 
and the inevitable end game have a way of 
breaking up families and breaking hearts. 
Looking back on my own life, enriched 
by so many loving people along the way, I 
couldn’t help but ponder how time does fly. 
It seems like only yesterday we were furi- 
ously digging for the buried beer and 
laughing like crazy. That was music to my 
ears—a grand day indeed. 
And at one time, the air was filled with 
music in our business, people caring for 
each other, mixing fun with hard work and 
sharing the good and the not-so-good times. 
But now, at least for many in our business, 
there is no music. Downsizing and the reen- 
gineering crusade have caused thousands 
to be tossed on the scrap heap. And thou- 
sands more are looking over their shoulders 
wondering if they'll be next. Others are 
trapped in boring jobs and feel stuck for 
lack of opportunity. So it’s not surprising 
that in many camps paranoia has replaced 
caring and suspicion has overtaken laugh- 
ter. People are just too busy to take the time 
to have lunch with a friend, or whistle or let 
loose with song or a dance or whatever 
nutso shtick suits the occasion. If there was 
ever a time for music, caring, and laughter, 
it is now. 
My barber has an idea that he picked up 
from the popular “dress down” day—where 
on Friday everyone in the company dresses 
casually. My barber figures we ought to set 
aside Tuesdays as music day, loosen-up day. 
Make a face ata friend, hug a customer, pass 
out some high fives, bury a case of beer in 
the front lawn, or whatever. But loosen up 
and help folks have some fun. Mark it down, 
Tuesday is music day. 
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BRANCH 1 
up to 7 peripherals 


BRANCH 2 
up to 7 peripherals 


BRANCH 3 
to 7 iohera! 
Serial Control up peripherals 


Parallel Control 


BRANCH 4 
up to 7 peripherals 


he Ancot Series 900 SCS! SWITCH family provides a broad 
ange of capabilities to meet a full array of SCSI bus 


onnectivity and switching needs. Configurations available for 


CSI-1 or SCSI-2, single-byte (Narrow) or two-byte (Wide), 
‘ith Single-Ended or Differential interface. All models 
esigned for transfer rates of up to 10 Mhz (SCSI-2 Fast). 
witching controlled manually by a push button 


n the front panel, automatically, or remotely ‘o& EE) 
ia serial or parallel ports. AX INN 





Switch 


yest E = 
eT = = = 


Up To 7 
Peripherals 


Serial Control 2 


Ancot switches are easy to install and operate. In most 


cases, no modification to the host software is required or 
recommended. In a few cases where extensive switching 


capability is required, it may be necessary to add a 


peripheral software driver to the host to control switching. 


Additional information is available in our new booklet 
SCSI bus Mux/Switch Product Family... 
send for your free copy today! 


CORPORAT ICON 
15 Constitution Drive, Menlo Park, CA 94025 Telephone: 415/322-5322 Fax: 415/322-0455 E-Mail: sales@ancot.com 
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Here’s a revelation for 


GET THE POWER 


everyone designing with 





route and fitting. Enjoy full 
timing simulation, mixed 


CPLDs and FPGAs. mode design entry and 
Warps ™ is the easiest A \ D qT H E G E O R be . schematic capture. Designs 
way into VHDL and the can be targeted to Cypress’s 
fastest design path for AND BRING A MORE ENLIGHTENED UltraLogic™ family of high- 
high-density program- APPROACH TO PROGRAMMABLE LOGIC. | _ performance pASIC380 


mable logic: from creation 

through optimization. Warp3 is based on 
ViewLogic’s”™ highest-end Powerview™ and 
Workview Plus™ graphical environment for Sun 
and PC platforms. Now you can reevaluate designs 





in minutes—not hours— with automatic place and 


Or contact us via Europe and Asia fax and telephone numbers listed below. *The international operator can give you your country’s specific access code. 
Europe: Fax (32) 2-652-1504. Telephone Hong Kong: (852) 710- 
8121. India: (812) 566-630 x-3808. Japan: (81) 423-69-82-11. Korea: 
(82) 2-576-2111 or (82) 2-888-2858. Singapore: (65) 294-8389. 
Taiwan: (886) 2-820-53-53. Warp and UltraLogic are trademarks of 
Cypress Semiconductor © 1994 Cypress Semiconductor, 3901 
North First Street, San Jose, CA 95134 Phone 1-408-943-2600. 








FPGAs and high-density 


FLASH370 CPLDs, or to alternate devices without 
modification. Try it for yourself. And see the light. 
For a free demo disk and brochure call in Europe: 
(32) 2-652-0270, ext 119°, Dept. C3H. In Asia: fax 
your request to 1-415-940-4337", Dept C3H. 
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PEASE 
PORRIDGE 


Bob’s MAILBOX 


Dear Mr. Pease: 

You owe a profound apology to ap- 
proximately 600,000 radio amateurs 
in the United States for the remarks 
you made about them in your April 
Fool’s Day piece in the April 4 Pease 
Porridge 

You were right when you said 
“..ham radio guys are always invent- 
ing and building equipment so they’re 
prime targets for pranksters.” But 
_ you missed the mark a mile when you 

went on to describe how “many hams” 
built the 50-ohm dummy load de- 
scribed by Tom Kneitel in his 1969 
article in S9 magazine. 

First of all, S9 was a publication 
aimed at citizen’s banders and ham 
wannabes, not at hams. The real ham 
publications available then were QST 
(the widely respected and often 
quoted journal of the American Radio 
Relay League), 73 (an independent 
magazine aimed largely at gadget 
builders), Ham Radio (a technically- 
oriented magazine written mostly by 
engineers), and CQ (written then, as 
now, for hams who like contesting and 

DXing). 
| Now you may not be aware of the 
difference between citizen’s banders 
(CBers) and hams, so let me give you 
just a few of the highlights: 


e In 1966, hams, even at the lowest 
beginning level, were required to pass 
federally supervised examinations 
covering technical subjects (resistors, 
inductors, and capacitors in se- 
ries/parallel, resonance, antennas, 
ete.), governmental rules and regula- 
tions, propagation, and operating pro- 
cedures. They also had to demon- 
strate the ability to send and receive 
Morse code at 5 words per minute. 
Higher-class amateur licenses had 
more difficult tests and faster code 
requirements (13 WPM or 20 WPM). 
CBers in 1966 only had to apply for a 
license. Today, hams are still rigor- 
ously tested before earning their li- 
censes. CBers are not even required to 
have licenses. 
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e To obtain my Technician Class li- 
cense (one step above bottom) back in 
1959, I was required (among other 
things) to draw from memory the 
schematic of a push-pull twin triode 
power amplifier with link-coupled in- 
put and output; and cross-coupled 
neutralization. Could RAP have done 
that at age 17? Could he do it today? 
e Hams are allowed to operate on any 
frequency within their many bands 
(some are hundreds of megahertz 
wide). CBers are allowed to operate 
on only 40 specific frequencies in the 
27-MHz band. 

e Hams are allowed to design and 
build their own equipment; CBers 
may buy only FCC type-accepted 
equipment. Hams may adjust and 
modify their equipment; CBers are 
not allowed to tamper with the cir- 
cuits. 

e Hams are permitted to transmit us- 
ing up to 1500-W PEP output; CBers 
are limited to 10-W PEP. 

e Hams are allowed to utilize many 
different modes of communications: 
AM, FM, PM, SSB, code, slow-scan 
TV, fast-scan TV, fax, teletype, 
packet data, and spread spectrum. 
CBers are permitted only voice, using 
AM or SSB. 

e Hams are permitted to build and op- 
erate mountain-top VHF repeaters to 
extend the range of their handheld or 
mobile radios; CBers may not. Hams 
are allowed to design, build, launch, 
and operate their own satellites (there 
are several in orbit as we speak); 
CBers...well, sorry. 

e Hams have gathered world-wide ac- 
claim for selflessly donating millions 
of man-hours every year to provide 
the public with emergency communi- 
cations in fires, floods, hurricanes, 
war, and earthquakes. 


I could go on at length, but perhaps 
by now you get the idea. And while I 
suppose it’s possible that a few hams 
might have been fooled by the S9 ar- 
ticle (just as at least one engineer was 
taken in by the BD-1 article), it seems 
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unlikely that “many hams” would be 
taken in by a pretty obvious gag in a 
CB magazine. More likely, the victims 
were naive CBers who had never 
heard of a dummy load. 

BARRIE G. BRITTON 

Amateur Radio KOWWG 

Riverside, Ca. 

Okay, probably I should have said 
“several CB guys and a few hams” 
were fooled into building the dummy 
load. I’m sorry!—RAP 


Dear Mr. Pease: 

Your “Pease Porridge” column in 
the April 4 issue was sent to me by a 
friend. In your conclusion, you admit- 
ted not knowing half of the good elec- 
tronic hoax stories in the world. Con- 
versely, you can’t know all that is true. 

Your reference to Nikola Tesla re- 
minded me of a letter once received 
from a technician who was skeptical of 
Tesla’s claims of having produced 
“electrical movements not only ap- 
proximating, but, as shown in many 
comparative tests and measurements, 
actually surpassing those of lightning 
discharges.” The skeptic informed me 
that lightning discharges reach dis- 
tances measured in miles. No human, 
he wrote, could produce man-made 
lightning that long. 

When quoted out of context, Tesla’s 
words appear farfetched. The writer’s 
skepticism is understandable. How- 
ever, when I asked the skeptic if he 
had ever analyzed Tesla’s work or 
read papers of those who did, his reply 
was negative. Experts on lightning 
have shown that thunderclouds vary 
in coulombs from 12 to 600. When re- 
searchers James and Kenneth Corum 
analyzed Tesla’s experiments at Colo- 
rado, they determined Tesla’s ma- 
chine to have achieved 260 coulombs. 
Consequently, the two researchers 
concluded that Tesla’s claim “was no 
overstatement.” 

Your skepticism regarding Tesla’s 
claim of wireless power, megavolt 
sparks, and oscillators producing 10 
million horsepower also is under- 
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standable. When read out of context, 
the claims appear so extreme as to 
warrant ridicule. But, I must ask you 
the same question that I put to the 
above mentioned skeptic. There is no 
need to respond, I know the answer. 

Although the mysteries of Tesla’s 
work have not been completely re- 
solved, there exists today a better un- 
derstanding of what Nikola Tesla did 
and what he might have accom- 
plished. Tesla spent a year on the 
Colorado plateau in developing a mag- 
nifier that was capable of 100-ft. dis- 
charges. He calculated that his ma- 
chine had achieved 20 million volts at 
1100 RF amperes. Armed with new 
knowledge, he established a plant on 
Long Island (N.Y.) fully intent on 
achieving the results to which you re- 
fer as a hoax. 

A hoax is defined as a trick or a 
fraud. However, Tesla believed in his 
calculations and his ability to achieve 
the desired results. One might accuse 
Tesla of miscalculation or overstate- 
ment, but that would not constitute a 
hoax. 

If you have any interest in Tesla’s 
work, you might find some satisfac- 
tion in reading Leland I. Anderson’s 
Nikola Tesla On His Work With Alter- 
nating Currents (distributed by 
Twenty First Century Books, P.O. 
Box 2001, Breckenridge, CO 80424.) 
HARRY GOLDMAN 
Tesla Coil Builders Association 
Queensbury, N.Y. 

The energy in a capacitive dis- 
charge is 1/2(CV*). The amount of 
coulombs is significant, but I dowbt if 
Mr. Tesla’s voltages were as large as 
those found in nature. I will certainly 
agree that Tesla’s achievements were 
umpressive, amazing, and great engi- 
neering.—_RAP 


Dear Sir: 

I'd first like to say how much we all 
enjoyed your Pease Porridge in the 
April 4 issue. We have even had people 
asking for gold-plated mains fuses in 
the belief that putting a micron or two 
of gold in the path of the 240-V, 50-Hz 
mains supply will some how improve 
the sound of hi-fi... ’'ve considered 
writing to them suggesting that they 
ensure that they only receive electric- 
ity through underground cables, since 
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cables on pylons might pick up RF. 

However, on a more serious subject, 
I have to take issue with you over ISO 
9000. There are so many misleading 
statements published about this thing 
that it isn’t surprising that even peo- 
ple like you repeat them. However: 

ISO 9000 was not an invention of 
European bureaucrats. It was actu- 
ally devised by the British Govern- 
ment during World War II to reduce 
the vast numbers of inspection sys- 
tems, contract systems, etc., which 
were making it hard to ensure that we 
had the right tools to upset Hitler. 
After the war, it developed (slowly) 
into BS5750, the BS standing for Brit- 
ish Standard rather than male bovine 
excreta. BS5750 became ISO 9000 as 
aresult of ISO activity—and ISO is an 
international body on which virtually 
every major country is represented, 
including the U.S. 

North Americans tend to forget, or 
perhaps underestimate, the impor- 
tance of the fact that in Europe, we 
have a variety of languages and cul- 
tures, and this includes different ways 
of doing business and different atti- 
tudes to the customer. The European 
Commission has promoted ISO 9000 
as a way of removing some of the con- 
fusion, just as BS5750 was intended to 
do during wartime. It means that now, 
when I try to assess whether (say) an 
Italian or German supplier has the 
systems in place to resolve potential 
quality problems and to give my com- 
pany what it wants, I have at least 
some framework to look at with which 
I have some acquaintance, and that 
with my limited Italian and German, I 
can still have a sensible conversation 
with the supplier. I have to say that 
from my experience, ISO 9000 is 
working for us. 

It’s a means of setting up a quality 
system with all the necessary parts— 
calibration, monitoring production, 
assessing cost of quality, handling cus- 
tomer complaints, etc. It ensures that 
all essential areas are covered, more 
or less in the same sort of way. It says 
nothing about what the quality of a 
product produced by a company is. 
This is just like accountancy, which 
has standard rules for measuring 
money. You might have a perfect ac- 
counting department and still be go- 
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ing down the pan owing to a severe 

negative profitability — situation. 

Equally, you might have a perfectly 

run QA system and make rubbish. | 
However, in both cases, you and peo- 

ple who depend on you will know ex- 

actly how bad things are and probably 

be able to identify some sensible ac- 

tions. 

Many small companies get started 
and run for years without ever know- | 
ing that there are some things they 
should be doing—keeping records of 
product introductions and changes, 
calibrating equipment, etc. All is fine 
until the day something goes very 
wrong and someone is in a position to 
sue them into the ground. For these 
people, ISO 9000 is a relatively cheap 
insurance policy. For large companies, 
with their own hierarchical manage- 
ment systems, this is less of a problem. 

If there is a hoax, it is probably 
promoted by the people who seem to 
regard certification to ISO 9000 as 
some sort of quality achievement. It 
isn’t. It was never meant to be. It is an 
organizational achievement. 

My company makes safety-critical 
products—fuses—lots and lots of 
them. In Europe, the quality achieve- 
ment is shown by those arcane sym- 
bols—BSI Kitemark, VDE triangle 
logo, and so on. The bodies that do the 
testing and the certification believe 
that our registration to ISO 9000 is 
evidence that we have a quality sys- 
tem strong enough to ensure that de- 
viations from our quality norm will be 
quickly detected and made right. It is - 
the combination of ISO 9000 and prod- 
uct approval that is the real measure 
of quality achievement. 

For this reason, the real European 
Bureaucracy bit is the CE mark. This 
mark attached to a product is a state- 
ment that the manufacturer complies 
with every quality and performance 
requirement relevant to product 
safety, and can prove it. It corre- 
sponds, very roughly, with UL listing. 
MARTIN BACON 
Cooper Bussman 
Somerset, England 

If ISO 9000 is really like you say it 
is, then all of the confusion and mis- 
representation and bragging we see is 
even more disgusting. I have yet to 
meet anybody that’s in charge of im- 
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ew Isolated Bi-Directional Digital 
oupler is Better than Optocouplers 
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0150 was designed to replace 
tocouplers— it uses high voltage 
pacitors instead of an LED/photodiode 
mbination to transmit signals across 
2 isolation barrier. (Optocouplers 

quire large current pulses to drive the 
:D, causing noise spikes on the power 
pply line.) 1$0150’s combination of 

W power, high speed, and low cost 
ilves many design limitations inherent 
optocouplers—tt’s a reliable and cost 
fective alternative! And, 10150 is very 
sy to use—no external components 

e€ required. 





1$0150 is an ultra high-speed 
capacitively coupled digital device that 
delivers high isolation with very low 
power consumption. It has two, 
bi-directional channels—each channel 
can be configured independently to 
transmit or receive signals across the 
isolation barrier. Use it for a variety of 
applications including digital isolation 
for A/D and D/A conversion, multiplexed 
data transmission, computer-to-peripheral 
interfaces, |/0 port isolation in 
instruments, power conversion, and 
isolated data acquisition systems. 


1$0150 key specifications: 


Data fate... :sssiedevin vies 80MBaud typ 
Power consumption per channel 
son qugdueg ich vashyeusuay opbebpad ensovioh tas 2omW max 


lsolated rated continuous.....+1500Vrms 
Isolated partial discharge (tested) 


saiadese aca cUicias oA ee ae 12400Vrms 
Isolated 1 minute stress (tested) 

5s sedieiol sail oid get aioe oke 4000Vrms 
Creepage distance ..............00 16.5mm 


1$0150 is priced from $6.80 in 1000s. 


lynamic 12-Bit, 10MSPS A/D 


$605 is a 12-bit 

mopling A/D that 

ovides the highest 
/quist performance in 

> product category at 

e lowest price. It’s a 
ymplete device with 
jdeband track/hold, 

>-bit quantizer, timing 
rcuitry, and low drift 
ternal reference all in 

1 economical 28-pin 

/P. ADS605 is an 

cellent choice for 
smanding imaging, 
ymmunications, and test/ 
easurement applications. 


uaranteed Nyquist Success 

oth DC and dynamic AC specifications 
e guaranteed to Nyquist rate. The 
ideband track/hold, with its 32MHz 
ll-power bandwidth, gives designers 
Jtstanding spurious-free dynamic 
nge, and SINAD. ADS605 also accepts 
ngle-ended inputs, eliminating the 
Jditional time, parts, and power 

2eded when using competitive 

avices with differential inputs. Power 
ssipation is also very low for a high 
2rformance sampling A/D. 
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An optimum layout, fully assembled 
demo board is available to facilitate fast, 
accurate evaluation. 


ADS605 key specifications: 


HITT HALO- TAO sos. ccdiecstseccecseatsea? 10MSPS 
SSF ccccssolsccsasscasocde eeu eee -78dBc 
DNL 2 sO AG. i 0.5LSB 
ON ie os scscacsaveteltcveaseeeaae 66dB 
Power dissipation................:cscsceee 1.4W 
RESOUIGOA Si, ccc ecsisir ob ctvcihoupenapes 12-Bit 


ADS605 is priced from $125 in 1000s. 


Burr-Brown Corporation ¢ P.O. Box 11400, Tucson AZ 85734-1400 « Call 1-800-548-6132 or fax 602-741-3895. 
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Precision Instrumentation Amp 
Consumes Only 350pA 


thermocouple amplification, medical 
instrumentation, and general purpose 
data acquisition designs. It’s available in 
space-saving 8-pin DIP, SO-8 surface 
mount, and die form. 


INA118 key specifications: 


INA118 is a precision instrumentation 
amplifer ideal for battery powered 
systems and other low power 
applications. It’s a power miser-—INA118 
operates with power supplies as low as 
+1.35V, or single supply operation to 
2.7\V. Quiescent current is only 350uA. 





internal input protection withstands up to Offset Voltage..............ssesee o0uV max 
+40V without damage. EL | | See ale OI SS ME 0.5uV/°C max 
A single external resistor sets any gain Input bias current ...............00. 5nA max | 
from 1 to 10,000, and current-feedback COMB soothes siecdalgiecd, 110dB min 
input circuitry provides wide bandwidth, Power supply.............-. +1.35V to +18V 
even at high gain (70kHz at G=100). Use Quiescent current..........cccccce 350uA 


the INA118 for portable instruments, 


And the Winners Are... 


The ADS Family Design Contest was a 
big Success—it generated more than 80 
great circuit ideas from our smart 
customers. Innovative ideas ranged from 
a Circuit that powers, controls, and reads 
output data over a coax line to an anti- 
stress computer keyboard alarm circuit. 
Five inventive designers won $2000 gift 
certificates for computer products. We 
thank and applaud everyone who entered! 


INA118 is priced from $3.25 in 1000s. 






















The Winners — 


¢ Dr. Ing. Hans Joachim Goetz, ¢ Narottan Patel, 
Nuernberg, Germany San Jose, California Bern, Switzerland 
¢ W. van Hoek, ¢ Alexander Petnuinas, 


¢ Daniel Steiner, 
Terneuzen, The Netherlands Dearborn, Michigan 


Keep designing-in the ADS Family—bit for bit the best A/Ds ever! 
Look for more contests in future issues of Update! 
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Photodiode Responsivity (A/W) 
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my TT) 


Circle Reader Service No. 284 


Photodiode ICs Simplify Instrumentatio 
and Scanning Applications 


OPT202, OPT209, and OPT301 are three 
new additions to our rapidly expanding 
line of low cost, high performance 
optoelectronic products for precision 
instrumentation, scanning, and sensing 
applications. These new ICs integrate a 
large 0.09” x 0.09” photodiode and 
precision FET-input transimpedance 
amplifier on a single chip. Photodiode 
Current is converted to an output voltage 
proportional to the light’s intensity. 


All devices share common features: a 
large, sensitive photodiode; a 1MQ 
feedback resistor; high responsivity, 
0.45A/W; low dark errors, and a wide 
+2.25 to +18V supply range. 





¢ OPT209 provides excellent 
performance for general purpose | 
applications. Bandwidth is 16kHz.| 


¢ OPT202 extends bandwidth to 504 
and is ideal for pulsed-light 
applications such as barcode 
scanners. OPT202 and OPT209 ar 
packaged in 8-pin clear plastic DIF 


¢ OPT301 provides improved ultraviolet 
response—an excellent choice for use 
spectrophotometers and fluorescence 
detectors. Its hermetic TO-99 package 
protects against hazardous environme 


OPT202 is priced from $5.25 in 100 
OPT209 from $4.25; and OPT301 
from $9.55. 





Precision FET Op Amp Features 
Ultralow 6nV/VHz Noise 


OPA124 is our new, precision op amp 
that combines low prices with outstanding 
AC and DC performance for critical 
instrumentation, data acquisition, and 
optoelectronic applications. Its Jow bias 
current, /ow noise, /ow voltage offset, Jow 
drift mean the highest performance 
available in a surface mount package— 
superior even to BIFET and CMOS amps. 
And, OPA124’s patented dielectric isolation 
(Difet®) processing and unique cascode 
design minimize input errors and simplify 
filtering requirements. 


2 packages, 3 grades 


OPA124 is available in 8-pin plasic DIP and 
Surface mount packages. 





It also comes in three performance 
grades. Our highest grade specs in SOIC 
can’t be beat by any competitor! You 
pick the perfect performance grade for 
your specific application. 


OPA124 key specifications: 


NOISEESUNDIZ) ccictcoeeoe ee et feck: 6nV/\Hz 
Input bias Current... 1pA max 
Input voltage offset................ 250uV max 
Offset average drift................ 2uV/°C max 
GHAR ns ocsssasnspcncensGehcredicontin acl 100dB min 
Open-loop gain uu... 120dB min 


OPA124 is priced from $3.12 
(lowest grade, in 1000s). 
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Data Acquisition 

















DC Restoration Circuit for Video 





SHC615 is a unique DC restoration 
device ideal for high speed, precision 
applications. Designed to stabilize the 
performance of RF signals, SHC615 

is also useful for other applications 

such as a fast phase comparator, a 
synchronous demodulator in PLL 
circuits, or a RF pulse code mod/demod. 


Sampling Uses 

SHC615 can also be configured as a 
sampling comparator—with high 
impedance differential inputs, current 
source output, and a fast switching 
stage with TTL/CMOS compatibility. 
SHC615 can also be used as a high 
speed peak detector and as a double 
sampling correlator that improves the 
SNR of CCD-generated signals. 


For fast product info, call 1-800-548-6132 or fax 602-741-3895. 





ae eee ee UMC 


In a single 14-pin plastic DIP or SOI 
package, SHC615 is specified over tt 
extended industrial temperature ran¢ 
of —40°C/+85 °C. 


SHC615 key specifications: 





Bandwidtnii. iin. ec Lect Bes 280 
Propagation delay 0.0... 2 
SleW Tate ii... aed 1700' 
NGISE jac dicnss-tacons terrain geme AnV/ 
Power dissipation ............... 600mW 


SHC615 is priced from $7.95 in 100: 
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20-BIT A/D FOR 
PHOTO SENSORS 
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w 20-Bit A/D for Photodiodes 
f Other Low-Level Current Signals 


101 is a 20-bit, current input A/D 
arter designed for direct connection 
otodiodes and other low level current 
it devices. It replaces an amplifier 

t, programmable-gain amplifier, and 
resolution A/D converter—all on a 

3, monolithic chip. DDC101 is an 
‘ative solution for many precision 
imentation and process control 
cations including direct photosensor 
zation, medical and chemical 

Zers, and infrared pyrometry. 


vative Patented Architecture 


101’s patented delta modulation 

ogy was specifically designed for 
Sion quantization of extremely low 
sensor outputs. Using digital 

ration, oversampling, correlated 

le sampling, and digital filters, this 

€ improves noise and linearity as the 
level decreases. Or, as the input 

/ gets smaller and smaller, the 

101 gets better and better— 

















with an input signal of 0.1% full scale the 
maximum linearity error is only 0.0003% 
FSR! Its conversion rate is up to 15kHz. 


DDC101’s advantages over delta sigma or 
integrating converters include much higher 
speed, better linearity and noise for small 
signals, direct low level current input, 
direct connection to photosensors, and no 
digital filter latency. Errors, cost, and board 
Space are greatly reduced. 

A demonstration board is available 

($350) for fast, accurate evaluation and 
prototyping. 


DDC101 key specifications: 


FRESONTOR os decestcs 20-Bit 
NOISR sce ee 0.9ppm, rms 
Conversion rate ..........c.ssc0 up to 15kHz 
ACCUIACY 52. cscs ate 3ppm of FSR, rms 
Power diSSipatiOn .............cccccceeeee 170mW 
Digital error correction uu... CDS 


DDC101 is priced from $22.95 in 1000s. 
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20-Bit Digital Audio A/D System Delivers 


108dB Dynamic Range 


Our new PCM1760 A/D converter, 
together with its matched DF1760 digital 
filter, gives digital audio and multimedia 
designers the best combination of 
analog and digital performance ever 
available for under $30! 


Better Than 1-Bit! 


The “1760” system is the first to feature 
our proprietary “multi-bit enhanced 
noise-shaping” circuitry. This unique, 
innovative approach delivers wider 
dynamic range and lower noise than 
1-bit designs while avoiding loop 
oscillation, jitter sensitivity, and process 
speed problems common to older 
architectures. The design achieves 
superior performance from our small, 
inexpensive monolithic circuits 
previously only available in larger, more 
expensive modules and hybrids. 








PCM1760 operates from +5V supplies, 
DF1760 from a single 5V supply. Both 
are specified for the 0/+70°C temp 
range. PCM1760 and DF1760 are 
available in 28-pin DIP and 28-lead 
SOIC. 


PCM/DF1760 key specifications: 


POSAIGHON c....ccvissontnadncmce 20-bit 
Dynamic range.........0.0.ceeee 108dB 
TAD AN ie sisiied cecenstenstscmariea ten —92dB 

1: | nena EE ee teal Scere 110dB 
Channel separation ..........0........ 98dB 
OVEFSAIMDINNG. ..:..-s0.-5-cect-nsnccderoake 64X 
NOISE 235032 283.233. 1.6ppm, rms 
Conversion rate.............. upto15kHz 
ACCUFACY ........------ 3ppm of FSR,rms_ 
Power dissipation................. 170mW | 
Digital error correction............... CDS. | 
PCM1760 starts at $14.37 in 1000s, 
DF1760 from $15.52. 
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New Multiplexer Family is Ideal 


For Video, RF Designs 


Three new wideband, buffered 
multiplexers give customers a range of 
analog signal routing solutions for their 
video, radar, RF, and data acquisition 
applications. 


* MPC100 is a 4 X 1 multiplexer. 

¢ MPC102 is a dual 2 X 1 multiplexer. 

¢ MPC104 is a single 2 X 1 multiplexer. 
This family of multiplexers feature 
exceptionally high output-to-input 
isolation, 210MHz bandwidth, 

and slewing > 500V/us. 


For fast product info, call 1-800-548-6132 or fax 602-741-3895. 





Differential gain and phase errors are as_ | 
low as 0.02% and 0.01°, respectively. | 
All parts offer very low crosstalk, low 

switching transients and low quiescent 
current. They operate from +5V supplies | 
with —40°C/+85°C specified temperature | 
ranges. | 





MPC100 and MPC102 are offered in 
14-pin DIP and SO packages; MPC104 in | 
an 8-pin DIP and SO. Dice are available. 
MPC100 pricing starts at $7.41; MPC102 
at $7.41; MPC104, $4.94 in 100s. 


Don 
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Two New Integrated Circuits Databooks 


Our two new /ntegrated Circuits Data 
Books give designers more than 60 new 
high performance linear and mixed signal 
solutions. Both the Linear Products and 
the Data Conversion Products data books 
include complete product descriptions 
and specifications, applications tips, 
performance graphs, and ordering 
information. 


The Linear Products Data Book profiles op 
amps, instrumentation amps, isolation 
products, references, and regulators. The 
Data Conversion Products Data Book 
profiles A/Ds and D/As, data acquisition 
components, sample/hold amps, VFCs, 
multiplexers and more. 

FREE from local sales representative or 
call 1-800-548-6132. 


250mA Buffer Amp Slews 2000V/s 


BUF634 is a high speed, unity-gain 
buffer amplifier that delivers 250mA 
output and 2000V/us slew rate—all in a 
tiny SO-8 package. Its low price, high 
performance, rugged monolithic design, 
and ease of use make BUF634 ideal for 
general purpose driver applications 
including valves, solenoids, video, and 
even headphones. 


Ups Output, Not Errors 

BUF634 can be connected inside the 
feedback loop of most op amps— 
increasing output current without 
introducing errors. Its bandwidth can be 
pin-programmed for 30MHz with 1.5mA 
quiescent current or boosted to 
180MHz with 15mA quiescent current. 
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BUF634 operates from a wide supply 
range, and its internal current limit and 
thermal shutdown protect against load 
faults and short-circuits. 


BUF634 comes in an SO-8 surface mount 
package, an 8-pin plastic DIP, a 5-pin 
TO-220, and in die form. The SO-8 
package is the industry’s smallest 250mA 
buffer, while the TO-220 tab-mounted 
power package provides the best thermal 
performance for heavy duty applications. 


BUF634 key specifications: 


Output current «...<.cae te... 250mA 
SHOW Tale <0: assess 2000V/us 
Bandwidth.................. 30MHz to 180MHz 
Power supply................. +2.25V to +18V 


BUF634 is priced from $2.60 in 1000s. 








New 16-Bit D/A 
For Industrial 
Applications 


DAC712 is a new 16-bit D/A designed 
and specified for industrial applications. 
It offers important advantages to 
customers involved with ATE equipment, 
analog |/0 boards, robotics, process 
controllers, and similar designs. 


Easy To Use 

DAC712 features a fast, 16-bit parallel, 
double-buffered interface for direct 
connection to industrial buses. Gain and 
offset adjust make autocalibration easy 
with external D/As. It operates over a 
power supply range of +12V to +15V. The 
output swings +10V on +12V supplies. 


Beats the Competition 


DAC712 beats the competion in price, 
power, and package size. It’s packaged in 
a 28-pin, “skinny” 0.3” DIP—half the 
size of our competition! Power 
dissipation is a low 600mW, and prices 
have been cut, too! Specified over the 
extended industrial temp range, it’s 
available in a 28-lead SOIC package. 
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DAC712 key specifications: 


ReS@lUTION... .sci.id,.. ciao eee: 16- 
Sol MING. .55.gn was 10us (m 
INGE Soe Sees at 13 bits and 14 | 
Power SuUpply...............0006. +12V to +1 
Power dissipation .............. 600mW n 
VOM OUTPUT. 0: c.00c54ensinensegnndases +1 


DAC712 is priced from $13.00 in 100 
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New Low Cost, Easy-To-Use, 
8-Pin Programmable Gain Amplifier 


PGA103 lets you digitally select gains 

of 1, 10, and 100 using just two TTL— or 
CMOS-compatible control lines. This tiny 
8-pin amplifier offers a simple way to 
change circuit gains, cheaper than in- 
house designs, and easier to use than 
existing PGAs. It’s an excellent choice for 
systems handling wide dynamic range 
Signals, including medical, analytical, and 
scientific instrumentation and data 
acquisition systems. 


Fast and Accurate 


PGA103 is fast—for multiplexed 
systems. Its low gain error eliminates 


expensive precision resistors require 
in homemade PGA circuits. Compact 
8-pin plastic DIP and SOIC packages 
Save board space without sacrificing 
function or performance. 


PGA103 key specifications: 
Bandwidth................. 250kHz (G=106 
Settling time 

eer eee 2.5uUS to 0.01% (G=1, 1C 
Gain error............ +0.05% max (G=1C 
RHI ete See 1, 10, 100V/ 
Quiescent current ..................... 2.6m 
PGA103 is priced from $3.30 in 100C 


Burr-Brown Corporation ¢ P.O. Box 11400, Tucson AZ 85734-1400 ¢ Call 1-800-548-6132 or fax 602-741-3895. | ! 
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| plementing ISO 9000 who knows any 

facts, who knows what really is sup- 
posed to happen. The implementation 

of ISO 9000 is where you don’t see 
quality—_ RAP 


_Dear Bob: 

Enjoyed reading your article on 
“Hoax Stuff.” However, I was sur- 
prised that you didn’t mention the 
Master of all electronic hoaxers, Hugo 
Gernsback. I am sure you remember 
him as the publisher of Popular Elec- 
tronics magazine (or was it Modern 
Electronics)? My memory is starting 
to fade. Anyway, come every April 
you were sure to find one of his elec- 
tronic hoaxes in his magazine, com- 
plete with all the details. 

Of course, when I was much 
younger (in the early 60s), I didn’t 
know this and as a young and enthusi- 
astic electronic hobbyist, I would build 
anything for which I could find the 
parts. One of his articles described the 
construction of an “anti-electron gen- 
erator” or something close to that (re- 
member, my memory). The purpose of 
the anti-electron generator was to do 
just the opposite of what you would 
expect a normal generator to do. 

For instance, if you plugged a sol- 
| dering iron into the generator, instead 
of the tip becoming hot, frost formed. 
I think you get the idea. 

Also, being an amateur photogra- 
| pher, I was more interested in the 
lamp. When you plugged in an ordi- 
nary lamp, instead of light (you 
guessed it) it took away all of the light 
in the room and made it dark. What a 
fantastic invention! I couldn’t wait to 
build my very own. There it was, all 
the details, schematic, parts lists, pho- 
tos, and text. 

It wasn’t until I collected half the 
parts that I bothered to read the rest 
of the article. There was one sentence 
at the end that I didn’t understand at 
first, “...and the circuit only works 
well on April Ist.” I was hoaxed. I was 
mad, but now I’m glad. 

No school could have taught me the 
lesson I learned from this experience. 
For the rest of my life, I would treat 
all circuits (including my own), and all 
other claims as hoaxes until proven 
otherwise. Thank you Mr. Gernsback, 
wherever you are. 
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PEASE 
PORRIDGE 


A few years ago, I bought a book 
from Gernsback Publishing, which 
had a few dozen of his hoaxes, unfor- 
tunately not the one above. I was go- 
ing to send you the book, but I can’t 
find it right now. In the meantime, I 
thought you might enjoy my story. 
GARY C. FIELDS 
VP Engineering 
Merge Technology Group Inc. 

Napa, Calif. 

Ah, yes, those “macro-wave ovens” 
that cool their contents, always have 
some appeal! !—RAP 


Dear Bob: 

I enjoyed your article on hoaxes, 
and would like to add a few I’ve seen 
or heard of. 

Several years ago I saw an ad for an 
indoor TV antenna that looked like a 
combination of rabbit ears and a mini- 
ature satellite dish. There were sev- 
eral paragraphs of impressive fine 
print. The unique thing about this ad 
was it contained no lies at all. It was 
guaranteed not to incur any cable or 
satellite fees because it was not de- 
signed to pick up any cable or satellite 
channels. It had the wonderful ability 


to intercept TV signals right out ofthe 


air! They didn’t even claim a techno- 
logical breakthrough. The claim was 
that this was a “Marketing Break- 
through.” 

About 25 years ago, there was an 
article in one of the ham magazines 
about a “buried antenna” that was 
said to propagate “ground waves.” 

A thought on audio specs; if people 
can get away with making such ex- 
travagant claims for a piece of wire, I 
wonder how many of the specifica- 
tions for more complex components 
really relate to differences you hear. 
Your comments on people with “Gold- 
en Ears” reminds me of the “Em- 
peror’s New Clothes.” 

In 1978, an “inventor” named Rory 
Johnson, of Elgin, Ill., received lots of 
media attention in the Chicago area 
for his “Magnetron” car engine, which 
weighed about 500 pounds, produced 
525 hp, and would run for 100,000 
miles on a self-contained supply of gal- 
lium (a well-known donor source for 
electricity) and deuterium. He 
claimed a laser beam caused a fusion 
reaction between the two elements. 
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He demonstrated a car with the en- 
gine idling, but no one saw the car 
actually run on the engine due to 
“safety reasons.” Unfortunately, this 
was not just a hoax, but a fraud, as 
investors lost hundreds of thousands 
of dollars. (Daily Courier News, E]- 
gin, Ill., Aug. 12, 1977 and Dec. 22, 1978) 
KENNETH LUNDGREN 
Bloomingdale, Il. 

Yes—some hoaxes only cost you $5 
or $10—and others can cost the gulli- 
ble a whole lot more. People who want 
something for nothing..—_RAP 


Dear RAP Chap: 

Re Hoaxes: My favorite is the “Lit- 
tle Jiffy Fuse Blower” published in 
Electronics (?) before (?) 1953. 

Here, a heavy-duty push-button 
switch was paralleled with an Amphe- 
nol chassis-mounting ac line plug in a 
neat little minibox (about 2-in. cube). 
The device title is neatly lettered on 
the box. The builder is instructed to 
leave the device loose and unguarded 
on the desk. The device will disappear 
and soon thereafter the lights will go 
out in a section of the office. A shame- 
faced new believer soon sneaks the 
device back. The author was exactly 
right, but he didn’t mention the switch 
needs replacing after four or five epi- 
sodes. 

Our local “911” bureaucrats with 
Postal Service help have renumbered 
and rezipped our entire road. This 
falls somewhere between an April fool 
joke, a hoax, and a fraud. (Some time, 
figure out change-of-address costs. Of 
course you shouldn’t count the fine for 
having the wrong address on your 
driver’s license.) 

DAVE GEISER 
New Hartford, N.Y. 

Yes, several people sent in the “Fuse 
Blower.” In our lab, a specialty was to 
giveaguy a National Semi calculator, 
that would smoke and burn and ex- 
plode when switched on!—RAP 


All for now. / Comments invited! 
RAP / Robert A. Pease / Engineer 


Address: 

Mail Stop D2597A 

National Semiconductor 
P.O. Box 58090 

Santa Clara, CA 95052-8090 
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3 Levels Of Plug-In Line Conditioning 
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THE FIRST COMPLETE SOLUTION 


If you are a qualified SMPS designer, 
SGS THOMSON will let you try the 
ultimate solution to your power factor 
correction needs before you buy it. 


Fax us now and we'll send you a FREE “how-to” 
Design Book filled with app notes, data sheets and 
Power Factor Correction design rules based on IEC 
norms. Inside you’ll find a questionnaire that could be 


Sales Supply 
Type Output Mode Frequency Package 


L6560 < 250W Transition Variable DIP 8/SO 8 
L4981A I50Wto3KW — Continuous Fixed DIP 20/SO 20 
L4981B 150Wto3KW Continuous Modulated DIP 20/SO 20 


your ticket to a populated, active PFC demo board in 
one of three power ranges: 1) < 250W; 2) 150W to 
> SO0W; 3) > LOOOW. 














'O POWER FACTOR CORRECTION. 


One-Stop PFC shopping solution. combines the MOSFET and boost rectifier in one 
SGS-THOMSON’s unique single-source solution, ISOTOP package. 

begins with the industry’s highest performance PFC 

controller driver ICs (SEE TABLE). Next, our Turbo Fax for Free PFC Design Book. 

Switch™ boost power rectifiers provide the ultimate Fax 617-259-4420 for your free PFC Design 

tr, VS. Ve Trade-off at 600V. Finally, SGS-THOMSON’s Book And demo board questionnaire. Or write 

wide range of 300V to 800V power MOSFETs covers SGS-THOMSON Microelectronics, 55 Old Bedford Rd., 

virtually all output power level requirements for SMPs Lincoln, MA 01773. We're the only source that has all 

and lamp ballasts. Our unique STE36N50-DK even the answers to power factor correction. 


SGS-THOMSON 
» MICROELECTRONICS 


Service and Technology 


TM Turbo Switch is a trademark of SGS-THOMSON Microelectronics. 
© 1994 SGS-THOMSON Microelectronics. All rights reserved. 
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COMPUTER SYSTEMS 
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PLUGGING INTO PCMCIA 
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~PCMCLA SCSI Host ADAPTERS 


BILL CALDWELL, QLOGIC CORP. 


ith the growing popularity of 
notebook and subnotebook 
computers, PCMCIA is becom- 
ing the industry standard for 
incorporating enhancements 
to these systems. The low-pow- 
er requirement and the limited 

_ space available for adding op- 
tions A Siatebeok computers make the credit-card-sized 
PCMCIA card a practical solution. 

Originally intended as a means to add memory devices 
to notebook computers, the PCMCIA specification was 
revised to include other devices. The specification now 
supports various I/O cards, as well as the memory cards. 
The growing list includes RAM, EEPROM, flash memo- 
ry, fax-modems, rotating disk drives, LAN, sound, and 
SCSI cards. 

Adding a PCMCIA SCSI card to a notebook pass 2: 
the same options as adding aSCsI hostadapt- 
er to a desktop computer. It also offers some © 
features not available on a desktop computer — 
that uses traditional ISA-based host adapt- 
ers. A PCMCIA SCSI card provides a method | 
of connecting nearly any SCSI device to a — 
notebook computer. This includes disk, tape, _ 
and CD-ROM drives; scanners; and SCSI _ 
printers. The small size of the PCMCIASCSI | 
card doesn’t mean that its performance is less © 
than would be expected from a SCSI host — 
adapter in a desktop computer. In fact, with — 
today’s 486-class notebook computers, PCMCIA SCSI 
host adapters can outperform ISA SCSI host adapters 
using master-mode DMA capabilities. 

A feature of the PCMCIA SCSI card unavailable with 
desktop computers is the ability to “hot swap”” PCMCIA 
cards. In other words, the PCMCIA card can be inserted 
or removed without powering down or rebooting the 
computer. In addition, some PCMCIA SCSI cards, such 
as the card offered by QLogic, can automatically config- 
ure the SCSI devices. This allows SCSI devices to be add- 
ed or removed without having to reboot the computer or 
making any software modifications. For proper opera- 
tion, the card and its associated software drivers must be 
compliant with the PCMCIA hardware and software 
specification. 

While PCMCIA is maturing as a standard, some issues 
still must be addressed. One of those issues confronting 
computer manufacturers concerns the interrupt levels 
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available for use by PCMCIA cards. There’s no standard 
number of interrupts available for configuring PCMCIA 
cards, which can lead to problems when trying to config- 
ure a card on some computers. 

Designers must handle the resource allocation when 
multiple PCMCIA cards from different manufacturers 
are installed in the same system. Due to a lack of suffi- 
cient rules to determine resource conflicts, sometimes 
different cards are allocated the same I/O or memory 
address, causing the system to operate erratically. This 
problem can be avoided by manually assigning the neces- 
sary addresses during the installation process. 

Another issue is the inability to boot from a PCMCIA 
I/O card. The PCMCIA specification stipulates that a 
subset of the standard ATA interface must be imple- 
mented to support small hard-disk drives in a bootable 
fashion. To fully recognize the potential offered by SCSI 
to Support various bootable devices, such as RAID ar- 
- rays and large hard-disk, optical, and tape 
_ drives, system BIOS manufacturers must in- 
- corporate the ability to recognize and execute 
_ from the BIOS on the PCMCIA card. 

While this sounds like a simple task, be- 
cause of the different chips available to gen- 
erate the PCMCIA socket interface, each 
notebook computer manufacturer must cus- 
tomize the system BIOS to configure the 
PCMCIA socket, then identify and configure 
the bootable PCMCIA adapter. Once this is 
done, the actual PCMCIA card BIOS must be 


executed, which would in turn automatically configure 


the attached SCSI devices and boot from the selected 
device. Although this technique can be implemented sev- 
eral ways, the preferred method requires a subset of the 
card and that socket services be resident in the system 
BIOS. 

Before the PCMCIA bus can realize it’s full potential 
and support bootable SCSI devices, these unresolved is- 
sues must be dealt with. The PCMCIA committee has 
formed a task force to generate a proposal. However, it 
doesn’t look like there’s a sufficient amount of time to 
adopt the proposal into the next major release of the 
PCMCIA specification. In the meantime, the industry 
will see a variety of non-standard solutions for these is- 
sues. 

For more information on the PCMCIA SCSI specifica- 
tion, or any other issue involving PCMCIA, call the stan- 
dards organization at (408) 720-0107. 
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scaling 1/0 Bandwidth With 
Multiprocessors 


BARRY 


ISENS TEIN 





Scalability lets the application deter- 
mine the processing power. 


Mercury i eas Inc., 199 Riverneck Rd., Chelmsford, MA 01824; (508) 256-1300. 


hough the term “one size 

fits all’? has proven to be a 

misnomer over the course 
of time, computer designers sel- 
dom have the luxury of time or 
resources to create a unique so- 
lution for every application. 
Products, technologies, organi- 
zations, and applications are 
changing at an increasingly fast- 
er rate. To be economically via- 
ble, most designs leverage exist- 
ing solutions on-the-fly to ad- 
dress new situations. Key to that 
leverage is the notion of scalabi- 
lity, meaning that the solution 
should work as well in as many 
different versions of itself as pos- 
sible. 

The benefits of I/O scalability 
for real-time multicomputing 
include: the same system defini- 
tion can span many platforms, 
from one board to multiple in- 
terconnected chassis; scalable 
solutions can be developed as 
smaller, less expensive systems 
that are expanded later; and ap- 
plication design risk is reduced 
because a scalable architecture 
lets users adapt the system as re- 
quirements change or if they 
need to upgrade their systems. 

Reviewing the limitations of 
non-scalable I/O solutions, such 
as the bus, makes it easier to ap- 
preciate the benefits of scalabi- 
lity. Buses inherently trade per- 
formance for size and efficiency. 
Increasing the speed of a bus 
bolsters its width, frequency, 
and cost, while decreasing its 
length and efficiency for small 
transfers. Users who attach few- 
er than the maximum number of 
processors a bus can handle may 
be wasting money and space. 
Users looking to add more than 
the maximum number might 
need to redesign using a differ- 
ent bus. In other words, the I/O 


1. Redundant lines 
supply separate paths 
for real-time and sys- 
tem traffic. The scala- 
bility is integrated be- 
cause the CEs can ad- 
dress a particular |/0 
profile or a range of I/ 
0 profiles. 





cost per processor for a non- 
scalable solution, such as a bus, 
drops aS more processors are 
added, up to it’s maximum al- 
lowable number. Once the maxi- 
mum is surpassed, cost then in- 
creases. In a scalable solution, 
the I/O cost per processor re- 
mains the same. 


rt alternative to buses are 
point-to-point intercon- 
nects implemented as ASICs, 
called crossbars. Although 
crossbars aren’t new, they have 
yet to catch on as a serious sub- 
stitute to buses. Case in point: as 
of yet, there are no crossbar- 
based interlink standards simi- 
lar to bus standards. An archi- 
tecture based on crossbars also 
must provide backward com- 
patibility to established bus ar- 
chitectures, such as the VME- 
bus. 

Different applications and 
different sizes of the same appli- 
cation have unique I/O profiles. 
The goal of a scalable interlink is 
to accommodate many I/O pro- 
files by connecting together the 
same set of inexpensive parts 
while maintaining a standard in- 
terface to the outside world. 

An I/O profile dictates what 
the interlink must do to achieve 








efficient data transfer. Three is- 
sues decide an application’s I/O 
profile—the data type, the over- 
head, and the data distribution. 
The data type refers to the na- 
ture of the data to be transferred. 
Overhead is how long it takes to 
process the transfer request. 
Data distribution defines the 
proximity of the data to its pro- 
cessing point. 

Two questions that must be 
answered regarding the data 
type are: Do the data transfers 
need to be small or long? And, is 
there lots of control data being 
generated relative to external 
data? If transfers are short, then 
the most important factor con- 
cerning I/O performance may 
be latency—the amount of setup 
time needed to handle the short- 
est piece of data. If the data 
tends to travel in long, sustained 
blocks, then throughput is prob- 
ably more important. It may be 
okay to take a long time to set up 
a transfer as long as lots of data 
can be moved quickly. 

Overhead is a function of how 
much control data the interlink 
requires in the data stream. The 
more control data, the higher 
the latency and the lower the 
throughput. Removing control 
blocks implies dedicating re- 
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14.4 PCMCIA MODEM 














nk about it! — The biggest name in solid state a PCMCIA Compatible Surface Mount Package 


Jucts is also the smallest. | 
m Package Height: 0.090 Inches (2.286 mm) 


Clare Corporation has released a new PCMCIA = Small 8 Pin Package Length: 0.370 Inches 


ipatible surface mount package called “Flatpack”. The (9.398mm) 

tpack” is half the height of the standard 8 pin package 

skage height is 0.090 inches [2.286mm] vs. standard = Two Functions in One Package (Hookswitch and 
int of 0.175 inches [4.445mm]), enabling circuit card Ring Detect/ Loop Detect) 





Jem designs to integrate the Data Access 
ingement (DAA) with the hookswitch relay and ring B® 3750 Vans Input/Output isolation 
ct on board the PCMCIA card. 
= FCC Compatible 

“Flatpack’” is initially available for the “TS” series solid 
e switch, which consists of a combination hookswitch 

ring detector in one 8 pin package, which provides 
1 board space and height savings. 


= UL, BABT Pending 


= Tape and Reel Version Available 






literature, free samples, or pricing contact CP Clare 
aryl! 7 


Flatpack Standard 
(Actual Size) 





Tomorrow’s Integrated Solid State Solutions Today CP Clare 


CORPORATION 





Dlare (Taiwan) Corporation CP Clare International N.V. CP Clare Corporation CP Clare Corporation 
=ast Sales Office European Sales Office Corporate Headquarters North American Sales Office 
Fung Hsin Street Overhaamlaan 40 Solid State Products Division 601B Campus Drive 
Tu, Keelung, Taiwan 20607 B-3700 Tongeren (Belgium) 8 Corporate Place Arlington Heights, IL 60004 
C. Tel: 012-233311 107 Audubon Road Tel: 708/797-7000 
2-4566126/9 Fax: 012-235754 Wakefield, MA 01880 Fax:708/797-7023 
2-4566130/4568570 Tel: 617-246-4000 Technical 

Fax: 617-246-1356 Hot Line: 1-800-99-Clare 
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sources to a processor, such as 
memory addresses, interrupt 
lines, and data paths, rather 
than make the processor either 
negotiate for them or find out if 
it “owns” the resource. Control 
data increases latency by in- 
creasing the amount of time it 
takes to process I/O transfer re- 
quests. The more negotiations 
that occur, the less extensible 
the architecture. The more scal- 
able the architecture, the more 
likely it is to supply alternatives 
to negotiated transfers of data 
among devices. 

Questions related to data dis- 
tribution include: Is data located 
near where it’s processed? Are 
there obstacles (i.e., other com- 
ponents) that physically inter- 
fere with data transfer? In addi- 
tion, is all of the data needed for 
a process located in one place or 
is it scattered around the sys- 
tem? Badly distributed data can 
degrade latency performance as 
well as throughput perfor- 
mance. 


ssues of data type, over- 

head, and distribution often 
seem to be in contention. The I/ 
O profile of one application 
should not be compromised at 
the expense of another’s profile. 
To accomplish that, six rules of 
scalability should be followed: 
@ use building blocks 
® separate configuration control 
from application source code 
@ provide for deterministic I/O 
@ provide self-routing data 
packets 
®use transparent buffering of 
slave transfers to memory from 
external I/O 
@ provide I/O that fits a broad- 
cast capability, mailbox inter- 
rupts, and shared-memory re- 
gions | 

Defining consistent system 

building blocks means knowing 
the functional boundaries that 
consistently exist within sys- 
tems. One such boundary occurs 
between data processing and 
data transport. The first func- 
tion 1s called a compute environ- 
ment (CE) and the second an en- 
vironment connector (the cross- 


i PROCESSOR SCALABILITY & 


bar). Note that a CE isn’t neces- 
sarily a processor because a 
processor doesn’t contain every- 
thing needed to manipulate data 
at a particular location. Wheth- 
er or not it’s implemented on one 
chip, a CE must supply proces- 
sor and I/O services. With I/O 
services, the CE can be config- 
ured to match a specific system 
I/O profile. 

System designers must decide 
what features to include within 
the I/O services and then opti- 
mize them for system-wide im- 
plementation. Designers could 
ensure, for example, that DMA 
control is implemented so that a 
complex chain of DMA requests 
requires no processor overhead. 
This can be done by working off 
a link list in memory. The pur- 
pose of prepackaging these I/O 
features with the processor is to 
allow the CE to be scalable by 
having it address a particular 
I/O profile or a range of I/O 
profiles (Fig. 1). 

The opportunity to plug-and- 
play CE crossbars into various 
data flows provides the basis for 
another opportunity—to take 
deliberate advantage of a design 
by externally imposing control 
over the data flow. By imple- 
menting configuration control 
services and deterministic I/O, 
designers can direct which path 
particular data will take among 
several that are available. This 
can be preferable to relying on 
bus handshaking for guaranteed 
delivery of real-time data within 
a predetermined time. By re- 
moving some of the process seg- 
mentation burden from the 
source code, these features can 
reduce the development com- 
plexity. 


A configuration-control 
service implies the exis- 
tence of programmable paths 
within the system that can be se- 
lected. Thus, routes can be man- 
ually assigned or priority based. 
The ability to allocate I/O chan- 
nels at configuration or run time 
means that designers can decide 
how information is to be routed 
and which CEs should be em- 


2. An array port on 
the crossbar can send 
and receive data to 
any of the five other 
ports. Each port on a 
crossbar is either a 
transaction initiator 
(master), recipient 
(slave), or intermedi- 


ary. 








ployed after software develop: 
ment occurs. This takes some 0! 
the pressure off developers, whe 
otherwise would have to write 
code simultaneously. In addi- 
tion, there are other questions tc 
be addressed: How many pro- 
cessors should the design start 
with? How should the CEs be 
connected? What are the priori- 
ties of the messages? And, how 
much memory is needed? 

Self-routing data packets can 
reduce latency, regardless of the 
application. The only overhead 
associated with self-routing traf- 
fic is the time required for con- 
trol circuitry to read or write to 
address bits in a message header, 
typically in the 100-ns range as 
compared to the milliseconds 
needed for a typical bus data 
transfer. The reduced time inter- 
val results because the headers 
can be very short, typically less 
than 32 bits for a message that 
travels through up to four cross- 
bars (the number typically re- 
quired to connect any two CEs 
in a 256-processor multicom- 
puter). 

Transparent buffering of 
Slave transfers to memory from 
external I/O applies to almost 
any scalable I/O system. The 
goal of this technique is to maxi- 
mize the amount of bandwidth 
available for transfers between 
the processor and the memory in 
the CE by reducing the interfer- 
ence from traffic coming into the 
CE. That interference can be re- 
duced by buffering in propor- 
tion to the speed difference be- 
tween the CE’s internal data 
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path and the external traffic. 
The slower the external traffic, 
the longer the processor waits 
for the bus to clear. If this slow 
traffic can be buffered, it can be 
transmitted in bursts at the in- 
ternal bus’ speed. External I/O 
performance stays unchanged 
because the amount of data be- 
ing sent in a given time interval 
is the same. For internal I/O, 
however, there’s a performance 
improvement as external traffic 
spends less time on the bus. 


a like buffering ex- 
ternal I/O and self-rout- 
ing data make a strong case for 
the CE concept. The advantage 
to the CE technique is that al- 
though these features need only 
be designed in once, they can be 
leveraged repeatedly through- 
out the system, regardless of the 
application or scale. Other strat- 
egies, such as a broadcast capa- 
bility, shared memory, and a 
mailbox interrupt system are 
more application-specific and 
designers may want to include 
them on a case-by-case basis. 

Whether the broadcast func- 
tion is of value depends on the 
proportion of messages that 
need to be received by a large 
number of CEs at the same time. 
If real-time data will be received 
by many CEs simultaneously, a 
broadcast capability is virtually 
mandatory. Broadcast also is 
recommended if there’s lots of 
process synchronization and a 
resulting exchange of control 
flags. In a system with many 
processors, the alternative to 
broadcast is to update many CEs 
one at a time. Even if only one in 
a hundred transfers calls for 
broadcast, there can be a big win 
if that transfer can replace 100 
individual transfers. 
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Shared memory makes sense 
in systems with a highly data- 
distributed I/O profile. Mandle- 
brat benchmarks offer a good 
measurement that scales well in 
systems with no shared memo- 
ry, where a processor doesn’t 
have to ask another processor 
for needed data. In those appli- 
cations where CEs do have to 
share each other’s data, howev- 
er, the ability to directly access 
the remote CE’s memory elimi- 
nates a software burden—nego- 
tiating with the remote proces- 
sor. One way to implement 
shared memory is by employing 
a large flat address space and al- 
locating portions to physically 
distributed memory locations. 
Another is to provide local ad- 
dress space that directly maps 
the remote memory space. 

A mailbox interrupt subsys- 
tem offers greater configurabi- 
lity (and therefore scalability) in 
applications where many inter- 
rupts exist. Rather than use a 
shared-bus control line (which 
are limited), a mailbox subsys- 
tem signals interrupts using an 
array of dedicated memory loca- 
tions. The receipt of a mailbox 
address tells the processor to 
stop what it’s doing and execute 
the routine specified by the mail- 
box. The address on the mailbox 
points to an interrupt service 
routine located elsewhere in 
memory. There also may be con- 
tent inside the mailbox itself that 
the processor uses to help exe- 
cute the interrupt. 

One advantage of mailboxes is 
that many boxes are available to 
handle the various interrupts. In 
addition, an interrupt can assign 
a specific task and processor. 
Therefore, only a small amount 
of overhead is associated with 
finding out where the interrupt 


The slower the 
external traf- 
fic, the longer 
the processor 
waits for the 
bus to clear. 


is coming from and why it’s be- 
ing sent. 


ne architecture—the 
Raceway Interlink (devel- 
oped by Mercury Computers)— 
employs these rules to imple- 
ment a network of crossbars. 
Raceway is currently in the pro- 
cess of becoming an ANSI stan- 
dard. 

Crossbars and CEs can be.in- 
crementally added, subtracted, 
or reconfigured in response to 
growing, shrinking, or changing 
applications. Every transaction 
between CEs involves a port-to- 
port or crossbar-to-crossbar 
transaction. Each port on a 
crossbar is either a transaction 
initiator (master), recipient 
(slave), or intermediary. At any 
given time, a crossbar ASIC can 
receive simultaneous routing re- 
quests from 6 ports (Fig. 2). 

The ASIC contains arbitra- 
tion logic that assigns a different 
priority to each of the different 
ports to avoid possible dead- 
locks. Each message has an asso- 
ciated programmable priority 
level that enters into the arbitra- 
tion process. This allows re- 
quests from important transac- 
tions to be routed before those 
from less important transac- 
tions. 

Data packets flow through 
the crossbar network based on 
routing data contained in the 
packet header. The header con- 
tains path information that lists 
a series of crossbar ports 
through which the header is to 
be routed. As the header trans- 
verses each crossbar, the cross- 
bar logic shifts the route-path 
specification so as to expose the 
information to be used in navi- 
gating through the next cross- 
bar. Once the route reaches the 
slave node, a circuit through the 
crossbar network is established. 
The master node can then read 
or write data through the estab- 
lished circuit. 

The master can terminate the 
transaction when it’s finished or 
when part of the path is needed 
by higher priority transactions. 
When the transaction is termi- 
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nated, all the crossbar resources 
in the path are freed up for other 
transactions. 

Routing information is con- 
tained in 32-bit words strobed 
onto a data bus on a crossbar 
port ahead of the address word 
and the data bits in the packet. 
The address word contains a 
lock bit, up to 31 address bits, 
and four width-alignment bits 
(address bits 3-27 are in the ad- 
dress word, bits 28-31 are in the 
route word). This lets the master 
access up to 16 Gbytes of slave 
address memory. 

At each crossbar, a route 
word is shifted to the left to de- 
termine where the next packet 
goes. COntrol blocks within the 
routing specification include a 
broadcat-accept flag, a routing 
priority, and a broadcast-mode 
bit. 

Driving the lock flag low cre- 
ates a point-to-point connection 
between the master and slaves 
across the network, eliminating 
handshake latency. Other port 
requesters can’t use any of the 
master’s crossbar ports until it 
completes its block-transfer and 
releases its lock. The path-lock 
capability also is essential in cer- 
tain multicomputer synchroni- 
zation operations. Locked ac- 
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cesses are needed to support re- 
source-sharing and processor- 
synchronization primitives, 
such as semaphores, and indivis- 
ible external-memory bus cy- 
cles, such as read-modify-write. 

In addition to the 32-bit data 
bus, five other signal wires con- 
nect to each crossbar port. These 
provide port-to-port handshak- 
ing for functions that include 
ready-to-send address, ready-to- 
send data, ready-to-receive ad- 
dress, ready-to-receive data, and 
so on (Fig. 3). Although all sig- 
nals are synchronous (to a 40- 
MHz clock), transactions are 
asynchronous. Master and slave 
ports interact through request, 
grant, and ready signals that 
needn’t follow a rigid time 
course. 


two-dimensional fast- 
Fourier-transform (FFT) 
application illustrates the bene- 
fits of I/O scalability. This use- 
ful signal-processing technique 
is used extensively in medical- 
imaging and pattern-recogni- 
tion applications. The computa- 
tional requirements are straight- 
forward: a one-dimensional 
FFT operates on every row of an 
image, followed by an FFT on 
every column. Assuming that 
































3. In addition to the 
32-bit data bus, five 
other signal wires 
connect to each cross- 
bar port to supply 
port-to-port handshak- 
ing for such functions 
as ready-to-send ad- 
dress, ready-to-send 
data, ready-to-receive 
address, and ready-to- 
receive data. 
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each processor in a multiproces 
sor configuration starts witl 
rows, the 2D FFT interproces 
sor communication require 
ments become strenuous be: 
cause a “corner turn” must oc: 
cur—every processor exchanges 
data with every other processor! 

If there’s a 4096 squared im: 
age, then the memory and pro 
cessing requirements include: a 
image size of 16,777,216 com 
plex pixels and 134,217,72 
bytes; an image size/16 o 
8,388,608 bytes (because it i 
split among 16 processors); a 
FFT time serially of 40.80 sec 
onds; and an FFT time/16 o 
2.55 seconds. 

This configuration assumes 
one-dimensional FFT tim 
equal to 4.98 ms. If done on on 
processor, then 8192 FFTs 
would take 40.8 seconds. Hence, 
a problem of this size is more 
easily handled by multiproces- 
sors. So, for this example, the 
processing is split among 16 pro- 
cessors. Ideal concurrency is as- 
sumed, with the best-case pro- 
cessing time of 2.55 seconds. 

The corner turn on a bus can 
be calculated easily. Each of the 
16 processors must do 15 trans- 
fers, for a total of 240 transfers. 
Because the topology is a bus, 
the transfers occur serially. 
Each transfer is 1/16 of each 
processor data set, or 512 
kbytes. A time-transfer unit is 
the time required to transfer 512 
kbytes, assuming different sus- 
tained rates (see the table). For 
the calculation, assume a cross- 
bar topology with a sustained 
transfer rate of 150 Mbytes/s 
and a time transfer of 3.5 ms. Be- 


cause the maximum number of 


crossbars to transverse is three, 
the worst-case latency overhead 
is approximately 300 ns. That 
300 ns is used in the calcula- 
tions. 

The same 240 transfers must 
take place, whether on a bus or a 
crossbar network. However, the 
crossbar allows parallel trans- 
fers. Because each terminal 
crossbar contains four proces- 
sors (CEs), exchanging data 
among them requires 12 (4 X 3) 
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transfers. However, two simul- 
taneous transfers can take place 
on a terminal crossbar, so the 12 
transfers occur in 6 time-trans- 
fer units. 

There are four crossbars, each 
operating in parallel, and thus 
48 transfers can occur in 6 time- 
transfer units. The remaining 
192 transfers (240 — 48) are be- 
tween CEs on different cross- 
bars. Because each terminal 
crossbar can sustain two trans- 
fers, a total of four transfers can 
occur simultaneously between 
pairs. Collisions won’t occur 
since the transfers can be routed 
whereby each of the four trans- 
fer paths use different crossbar 
ports on the intermediate cross- 
bars at any one time. As a result, 
the remaining 192 transfers oc- 
cur in 48 time-transfer units 
(192/4), providing a total of 54 
(6 + 48) time-transfer units or 
0.189 seconds. 

Note the percentage of time— 
2.55 seconds—spent doing the 
corner turn over the parallel- 
processing time. Comparing 
performance, the crossbar to- 
pology is about equal to a 640- 
Mbyte/s bus. Again, the prob- 
lem with such a bus is its inabil- 
ity to scale. Users wanting less 
than 16 processors must cover 
the same interconnect cost as a 
larger system. The crossbar to- 
pology can accommodate fewer 
processors simply by removing 
terminal crossbars. Scaling to 24 
processors can also be done be- 
cause the intermediate crossbars 
contain two available ports to 
connect to another two terminal 
crossbars. 





Barry Isenstein, advanced prod- 
uct planning manager at Mercu- 
ry Computer Systems, earned 
bachelor’s and master’s degrees 
in biomedical engineering at 
Case Western Reserve Universi- 
ty, Cleveland, Ohio. 
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; Nhe commercial 172 
Centigrid® relay has be- 


come become a standard where 
price/performance ratios are the 
critical design criteria. 

This hermetically sealed 
relay locks out harsh environ- 
ment, features a low profile and 
tiny footprint for direct PC 
board plug in. Low intercontact 
capacitance and low contact cir- 
cuit losses provide excellent RF 
characteristics up through UHF 
All this in a low power, DPDT 


relay, with proven reliability. 
The S172 surface mount ver- 
sion brings many of the commer 
cial Centigrid® relays features to 
SMT applications and they are 
especially user friendly. These 
relays can be provided in tape 
and reel or IC tube carriers for 
automated production. 
Applications include auto- 
matic test equipment, medical 
electronics, test instruments, 
telecommunications and auto- 


motive circuitry. 


Cost Effective Performance 
with 
Proven Reliability 


The commercial Centigrid®. 
It gives you the benefit of a relay- 
with an extaordinary price/perfor- 
mance ratio. For price, delivery, 
and more technical information, 


Fax us at 1-213-779-9161. 





“WC TELEDYNE RELAYS 


Innovations In Switching Technology 


Home Office: 12525 Daphne Avenue, Hawthorne, CA 90250 © Telephone: 213-777-0077 ¢ Fax: 213-779-4161 


Overseas: GERMANY, (0611) 7636-143; ENGLAND, (081) 571-9596, BELGIUM, (02) 717-52-52; JAPAN, (03) 3797-6956 
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iF IT SHAKES 


RATTLES OR ROLLS 


WHY STOP IT? co! IPRESSES CLIP-ON TO SURFACE MOUNT 
Embedded systems don’t just sit TR ANSE ERS Orion’s 8800 1s the only emulator that 
there—they do something. And when provides Clip-On Emulation”. This patent- 
pending probing technique allows you to clip- 

Pi ACE % on to the growing number of designs using surface 
| | mount processors. And unlike other systems, Orion’s 
That’s why Orion’s model 8800 provides non-stop | | ety 

ge | Clip-On Emulation doesn’t require special processor 
analysis. With the 8800 you can set, reset, and refine 


, : PRINTS emulation modes, 
g triggers and view 


} mntiplerea-ime = ROWS —acceverare your vevecopmenr 
B traces on-the-fly, GRINDS 
| without stopping or sWaP S your projects moving in the right direction. So if you want to get 


) affecting your target. PLAY’ there faster, call right away. 
No breakpoints, no hidden wait states. Just true target system 











you're debugging them, often the last thing 


you want to do is stop the action. 








Orion’s proven real-time development tools keep both you and 





timing and behavior. So you can find out what’s really going on BAK 


LIFTS 
SPLITS §=— 800-729-7700 
CUTS 


Of course, when you do want to stop the 








action, the 8800 delivers with precise 
68307 68306 68302 
GBECOOO §G8HCTt 


BOCTIGKB/KE/KO/KR/KQ/NT/NP 
MG19610/11/12/14/20 
M182 7181 7180 780 784615 


hardware and software breakpoints. 
Together with your choice of popular 
source-level debug environments, you get 
the control and visibility you're looking 


for. 
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© 1994 Orion Instruments, Inc., 180 Independence Drive, Menlo Park, CA 94025, USA. Tel: (415) 327-8800 Fax: (415) 327-9881. All rights reserved. 
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SYSTEM DESIGN PRODUCTS 


W VME ENGINE HOLDS 
FOUR SPARC CPUs 

While maintaining 100% binary com- 
patibility with the SparcStation 10 
workstation family, the Spare 10MP 
engine can support up to two TI Su- 
perSparc or four Fujitsu hyperSpare 
processors on a 6U VMEbus card. 
The use of low-profile ECC memory- 
expansion modules lets system de- 
signers stack two modules, each 
ranging from 82 to 128 Mbytes. Oth- 
er features include Ethernet, SCSI 2, 
and two serial ports, two SBus slots, 
and support for the Solaris 1.1 and 
2.3 operating systems. Prices for the 
Sparc 10MP start at $12,995 with 32 
Mbytes of DRAM. 

Themis Computer 

6681 Owens Dr. 

Pleasanton, CA 94588 

(510) 734-0870 

> CIRCLE 601 


Vv MO DRIVE FEATURES 
28-MS AVERAGE SEEK 
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The drawback to magneto-optical 
(MO) disk drives always has been 
their slow average seek times. 
That’s now changing with the intro- 
duction of the LB3230, which boasts 
an average seek time of 28 ms. The 
faster seek is partly due to a 3600- 
rpm rate and a 256-kbyte buffer 
memory. Designed for both Apple 
and IBM-compatible platforms, the 
drive has an embedded SCSI inter- 
face that supports SCSI 2 commands 
and offers a 230-Mbyte capacity ona 
3.5-in. cartridge. Reliability is im- 
proved by the drive’s bundled self- 
test diagnostics and automatic cali- 
bration routines. Available now, the 
LB3230 MO drive sells for $800. 


FCTS931, : optimized fors ‘ 
a5-V ora “true” 3. uN version, espe 






, 3X), clock division (/ 
e line allows all clock 


needed. Both pro versions a 0] 
let the one cross Swi 





FCT88915 (ces ope ) 
delay clocks of up to 1 
ps. A dual 1:5 fan-out clock d 
600 ps, and an ultra-low-s! 


LaserByte Corp. 
vides an output skew of le 
the CMOS chips start at $7 each in 330 Bor sary: eo oo 
and at $10 each for the — Sg -h Gabe ica ; y 
at (408) 492-8319. (408) 734 

> CIRCLE 602 
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SYSTEM DESIGN PRODUCTS 


Vv SVGA MODULE HOLDS 

68030/40 CPU 
The GMS SVGA is an embedded su- 
per VGA single-board computer that 
can be customized for such real-time 
applications as process control and 
industrial automation. The board is 
configured with a Motorola 68030 or 
68040 microprocessor. It can be built 
either with or without a VMEbus in- 
terface. A choice of single- or dual- 
access memory is available, in addi- 
tion to simultaneous support of 
monochrome or color LCD panels 
and CRTs. A performance boost 
comes from the direct, non-arbitrat- 
ed 32-bit data path between the VGA 
controller and the microprocessor. 
Up to 82 Mbytes of DRAM fit on the 
board. Software support is supplied 
for most popular real-time operating 
systems. Prices start at $1895. 

General Micro Systems 

8358 Maple PI. 

P.O. Box 3689 

Rancho Cucamonga, CA 91730 

(909) 980-4863 

> CIRCLE 603 


vW QIC DRIVE STORES 

680 MBYTES, NATIVE 
Like hard-disk drives, tape drives 
also are increasing in capacity and 
performance. The CTM 1360, which 
adheres to the QIC 3020 format, fol- 
lows that trend. With a long-length 
tape, the drive can store up to 680 
Mbytes of uncompressed data, 1860 
Mbytes compressed. The transfer 
rate is 2 Mbits/s. The higher capacity 
comes from the use of thin-film mag- 
neto-resistive heads, which can han- 
dle the faster tape speeds. In addi- 
tion, a higher-density tape is em- 
ployed. The drive writes a series of 
servo information, called precision 
bursts, at the beginning and end of 
the tape to aid in the positioning of 
the head at high speeds. The drive 
maintains backward compatibility 
with earlier QIC-based drives. 

Conner Peripherals Ince. 

Tape Products Group 

1650 Sunflower Ave. 

Costa Mesa, CA 92626 

(714) 966-5580 

> CIRCLE 604 








‘Vv RECONFIGURABLE BOARD 
AIDS CUSTOM DESIGNS 


Designed for custom computing ap- 
plications and logic prototyping, the 
X12-8000 reconfigurable hardware 
system features support for 12 Xi- 
linx 3000 series FPGAs. Each of 
those modules can be individually 
programmed to operate indepen- 
dently from the others in the system. 
In addition to the local SRAM that’s 
attached to each FPGA, the board 
contains two sets of global memory. 
The first block is high-speed SRAM 
that stores local state information 
from the system controller or inter- 
faces with the PC or individual 
FPGAs. The second block, which 
holds up to 16 Mbytes of DRAM, is a 
SIMM. Bundled software contains 
command-line routines to configure 
the FPGA array and manage data 
transfers to and from the board. 

National Technology Inc. 

9500 South 500 West 

Sandy, UT 84070 

(801) 561-0114 

> CIRCLE 605 


The Smallest Design Decision Means 


Big PCMCIA ¢ 


= H-0.06(1.5) 


All the challenges in 


choose the world’s sma 
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ard Performance. 


) maximizing board density, 
rystals are rugged and remain 


stable through the extended temperature range while operating efficiently at 5V, 3.3V and below. 





CIRCLE 184 FOR U.S. RESPONSE 


It’s CRYSTAL CLEAR 
for low power, quality performance in the 
world’s smallest packages call Micro Crystal 


For design assistance and #4 g@—_] 


free engineering samples 
call: 708-806-1485 ri 





Micro Crystal A Division of SMH 





CIRCLE 194 FOR RESPONSE OUTSIDE THE U.S. 
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Sun Microsystems SPARCstation™ 10 licensed design with high performance VMEbus interface and 1-4 SPARC processors, 
16 Mbytes to 256 Mbytes on-board memory, 2 SBus slots (one SBus slot with Quadprocessor), 10Base-T and AUI Ethernet, 
SCSI-II, 2 serial ports, keyboard/mouse, parallel port, 512 Kbytes EPROM, 8 Kbytes SRAM. 





e 2 Dual hyperSPARC™ 
MBus modules 


°¢ 5419-6568 
Specrate_int 92 


¢ 6470-7842 
Specrate_fp 92 





One board, four processor performance. Unequalled cost/performance solution. Rugged design ideal for the most demanding 
applications. Open Boot PROM, Solaris® 1.1, Solaris® 2.3, VxWorks® 5.2 and VADSworks means unmatched Solaris and 
micro-kernel compatibility. 





THEMIS COMPUTER France: 
6681 Owens Drive Ph: +33.76.59.60.46 
SPARC Technolo Pleasanton, CA 94588 Germany: 
International) : ns oY Ph: 510/734-0870 Ph: +49.60.41.65.10 
Business Partner Fax: 510/734-0873 U.K: 
SPARC®10MP is a registered trademark of SPARC International, Inc. licensed Ph: +44.734.25.80.80 


exclusively to Themis Computer. All others are trademarks of their respective companies. 
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v PC MOTHERBOARD 
HOLDS ALPHA CPU 


PC designers can get higher perfor- 
mance using the AXPpci83, a moth- 
erboard that’s based on the 64-bit Al- 
pha AXP RISC family of micropro- 
cessors. Six different configurations 
are available. The 21068 CPU runs at 
66 MHz and the 21066 runs at 166 
MHz. Each processor can sit on a 
board with no cache memory, or 256 
kbytes or 1 Mbyte of cache memory. 
The board also is based on the PCI 
local bus. Seven additional expan- 
sion slots allow for system customi- 
zation. Performance ranges from 31 
to 70 integer SPECmarks. In addi- 
tion, the board conforms to most 
standards and operating systems, in- 
cluding Microsoft Windows NT and 
Unix. Volume shipments will start 
this summer. Large quantity prices 
for the AXPpci33 fall under $500. 

Digital Equipment Corp. 

2 Results Way 

Marlboro, MA 01752 

(800) DIGITAL. 

> CIRCLE 606 
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Vv AT MOTHERBOARD 
FITS ON TINY MODULE 


Designers of handheld computers 
and other portable equipment can 
take advantage of the CARDIO-X86, 
a credit-card-sized motherboard that 
ranges in speed from 8 to 14 MHz. 
The card contains the CPU, I/O con- 
trollers, CGA graphics, flash ROM 
for BIOS, and DRAM. It measures 
85.6 by 54 mm and contains direct 
support for an LCD display, hard and 
floppy disk drives, and a keyboard. 
The CARDIO-X86 connects to out- 
side devices through a 286-pin con- 
nector. It also incorporates an XT- 
bus and a proprietary interface, Ep- 
son’s All-In-One System Interface 
(EASI), to simplify system up- 
grades. In large quantities, the card 
costs under $300. The base configu- 
ration consists of the CPU, 1 Mbyte 
of DRAM, and 256 kbytes of ROM. 

Epson America Ine. 

20770 Madrona Ave. 

Torrance, CA 90509 

(310) 782-5184 

> CIRCLE 607 








VW 64-BIT GRAPHICS BOARD 

RIDES PCI BUS 
As 32-bit graphics accelerator cards | 
that fit into the PCI bus become | 
mainstream, the recently developed 
Nitro PCI goes to the next plateau. 
Simply put, it can handle 64 bits. 
Based on the CL-GD5484 video con- 
troller-accelerator from Cirrus Log- 
ic, the board keeps pace with VRAM- 
based solutions while maintaining 
the cost level of a DRAM-based 
board. The accelerator chip inte- 
grates a 64-bit GUI engine, 64-bit in- 
ternal data paths, and a 64-bit frame- 
buffer interface, resulting in a per- 
formance level greater than 13.5 mil- 
lion pixels/s. The board comes in 1- 
and 2-Mbyte configurations to han- 
dle up to 65,586 colors with 1024 by 
768 pixels noninterlaced. The 1- and 
2-Mbyte Nitro PCI boards sell for 
$179 and $249, respectively. 

STB Systems Inc. 

1651 North Glenville 

Richardson, TX 75081 

(214) 284-8750 

> CIRCLE 608 





Innovative DSP systems 


J Walnut Street ¢ Norwood, NJ 07648 Tel: 201-767-7100 * Fax: 201-767-3994 ¢ BBS: 201-767-8733 


© 1994 Pentek, Inc. 
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The Logical Choice for Multiprocessor Power- 
SuperCard-4XL Architecture 








Million floating point operations 
per second on 6U VME board 


Quad C40 | Quad 1360 


Fastest Hardware 


The need for processing power is insatiable 
for real-time multiprocessing solutions in 
defense, industrial, and medical applications. 
Greater resolution, faster I/O, larger data 
sets, and higher throughput all require signal 
and image processing technology pushed to 
the limit. 3 


The SuperCard-4XL fulfills these needs — 
it's fast, compact, and very reliable! In fact, 
CSPI is the only vendor today offering up to 
640 MEFLOPS in a single 6U VME slot. 


Our method is simple — group eight 
processors in pairs to create four processing 
elements on board. Hand coded library 
functions offer transparent access to this 
pipelined parallelism. 


Best Value 

With a list price of $47/MFLOP, we make 
no compromises to provide the maximum 
density of floating point power at the lowest 
price. And, with over 3,000 SuperCards 
operating in the field, reliability is assured. 


Industry Standard 


CSPI brings technology from experts to your 
program team. Our partners range from 
industry recognized leaders to distinguished 
younger companies. Select CSPI's open 
software solutions for real time multitasking/ 
multiprocessing C and Ada development, 
plus graphical programming capabilities and 
a new parallelizing interface. 
CSPI's commitment to hardware standards is 
designed into the SuperCard Family. 
¢ VSB connectivity is maintained on board 
for compatibility with third party products 
¢ VME64 is included for maximum band- 
width on the system bus 


¢ National Semiconductor's QuickRing 
technology is selected for scalable high- 
speed board-to-board interconnect 


MIL-spec 
Our MIL-spec partner, Hughes Aircraft 


Company has developed a SuperCard XL 
model for MIL-spec environments. 
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Capture the Power 


Call Susan Snell Solomon at 
1-800-325-3110 and we'll demonstrate how 
SuperCard power can 
be harnessed by your 
application. A copy of 
our white paper 
Scalable Interboard I/O 
for Multiprocessing 
DSP Applications is 
yours for the asking. 


SPI 


Innovations in Embedded High-Performance Computing 


Scaleable Interboard ie) 
for Multiprocessing 
DSP Applications 








40 Linnell Circle, Billerica MA 01821 
508-663-7598 Fax: 508-663-0150 

In Europe, CSPI, Paris, France 33-1-43774577 
Fax 33-1-43994508 


SES eS 





‘v CPU BOARD FITS 
IN TIGHT SPACES 

Designed for space-sensitive indus- 
trial applications, the SAC 340 is a 
single-size Euro CPU card. Based on 
an MC68340 microcontroller, the 
board can regulate the CPU’s fre- 
quency to reduce power consump- 
tion. It comes with 2 Mbytes of bat- 














ter 
flash EPROM. Other features in- 
clude two bidirectional 8-bit parallel 
ports and two serial channels. An ex- 
tension sits on the card for customi- 








INTERFACE CABLES 


PCMCIA CABLES TO CONNECT TO ANY APPLICATION 


ePCMCIA TO TELCO CONNECTOR 
ePCMCIA TO “D” SUB CONNECTOR 
ePCMCIA TO TWINAX 


LET US KNOW YOUR PARTICULAR INTERFACE APPLICATION 


A 


MCIA145 





SMT MODEM TRANSFORMER 


WE CAN OFFER THE SMALLEST SIZE SMT MODEM TRANSFORMER 


PCMCIA PRODUCTS TO SUPPORT YOUR DESIGNS 


zation through a 96-pin connector. A 
wire-wrap board is available to sim- 
plify the design. 

American Eltec Inc. 

4340 Stevens Creek Blvd. 

Suite 204 

San Jose, CA 95129 

(408) 244-4700 

> CIRCLE 609 


Vv CONVERTER BOARDS 
HANDLE 32 INPUTS 

Designed for embedded DSP appl- 
cations, the 4275 and 4875 digital-to- 
analog converters feature 32 individ- 
ual delta-sigma converters with 16- 
bit resolution, sampling rates up to 
100 kHz, and built-in conditioning. 
The difference between the two 
cards, which are based on the AD776 
chip from Analog Devices, is that the 
4275 is built for the VMEbus, while 
the 4875 connects to the Multibus. 
They’re suited for such real-time ap- 
plications as medical instrumenta- 
tion, imaging systems, radar and so- 
nar, speech processing, communica- 
tions, data compression, and embed- 








ded control. Each of the 32 inputs is 
buffered by an amplifier stage that 
supplies a 5-V full-scale input volt- 
age range. Front-panel multi-pin 
connectors offer a convenient meth- 
od of attaching signal inputs 
through a flat-panel ribbon connec- 
tor or discrete wiring harness. 

Pentek Inc. 

55 Walnut St. 

Norwood, NJ 07648 

(201) 767-7100 

> CIRCLE 610 





THE NEW HIGH 


FREQUENCY VCXO FOR 


ro) O)\\) 5 Be) B) s a BY 


AVAILABLE ON THE MARKET. THIS IS A STATE-OF-THE-ART COMPONENT i Yy 0 


DESIGNED FOR PCMCIA APPLICATIONS. 


eIMPEDANCE: 6002 +10% @ 1KHZ 
eDC RESISTANCE: 156Q +10% 


eINSERTION LOSS: -3.15db 40.25 @ 1KHZ 


17mm 


0.5 mm 4.5 mm MAX MAX 


17mm 
MAX 


- 
ka 


Frequencies: 


139.264 MHz and 155.520 MHz 
non-standard available 


ce bi. Accuracy: +15ppm 
ie Size: 24.9 X 20.3 X 12mm max. 
E3 Double DIL-16 standard 


Frequency Stability: +35ppm 


Output: ECL 





“Ttochnical 
DEVICES 
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eCALL FOR A PRICE 


PHONE: (513) 890-6811 
FAX: (513) 890-5136 


QUOTEe 


Deviation: +1 20ppm 
with excellent linearity and 
incremental-slope sensitivity 


139.264 MHz and155.520 MHz 








RALT ROM 


ELECTRONICS CORP. 


2315 NW 107 AVENUE 
MIAMI, FLORIDA 33172 U.S.A. 
FAX (305) 594-3973 

(305) 593-6033 


ONLY RALTRON HAS IT ALL 
CRYSTALS 

CRYSTAL OSCILLATORS 

CRYSTAL FILTERS 

CERAMIC RESONATORS 
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Total Disk Drive IC Solutions 


We'd be the first to agree that every hard 
disk drive ASIC company out there wants 
your business. But how many of them can 
design and ship, in production quantities, 
every IC you need to round out your new 
drive? Read/writes, read channels, servo and 
spindle controls and interface controllers? All 
of them? A few? 

Try one. Only one. Silicon Systems. 

Our hard disk drive-making customers 
tend to smile a lot, and have noticeably 
“untwiddled” thumbs. They don’t wait around 


INTERFACE _ 
| CONTROLLER | 


Fa se i 
ae Sa 
eats 


for ICs. They make just one call and get quick 
action from a partner they can count on. 

Join us and you'll get what they get. 
Worldwide design centers, more than 20 years 
experience, in-house Bipolar, CMOS and 
BiCMOS fab processing and, like we said, 
every ASIC you need to move your hard disk 
drive to market. 

Plus, you'll really be driving vendor 
reduction. Call us and we'll send you our 1994 
Storage Products Data Book and literature 
package SPD-24. And, if you'd like, we'll tell 
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you how to contact your nearest 
Silicon Systems representative. 
1-800-624-8999, ext, 151 


Silicon Systems, Inc. 
Storage Products Division 


14351 Myford Road, Tustin, CA 92680 
Ph (714) 573-6000 Fax (714) 573-6906 
European Hdq. U.K. 

Ph (44) 81-443-7061 Fax (44) 81-443-7022 


A TDK oteforon 





VW PARALLEL SYSTEM 
TAKES ON POWERPC 


The PowerPC microprocessor is be- 
coming the CPU of choice for many 
applications. The PowerXplorer em- 
ploys the chip in conjunction with a 
Transputer in a parallel-processing 
application. With 4 to 64 nodes, the 
board delivers up to 10 GFLOPS. 





Each node holds an 80-MHz 
PowerPC 601 processor and 8 or 32 
Mbytes of memory. The transputer 
adds 30 MIPS and 8.8 Mbytes/s of 
intelligent communication band- 
width per node. The system is bun- 
dled with compilers, utilities, and 
PARIX, a Unix derivative that’s cus- 
tomized for massively parallel sys- 
tems. The PowerXplorer is currently 
shipping, with prices starting at un- 
der $40,000. 

Parsytec Inc. 

245 W. Roosevelt Fd. 

Bldg. 9 Unit 60/61 

West Chicago, IL 60185 

(708) 293-9500 

> CIRCLE 611 


VW MUTLIMEDIA BOARD 
RUNS REAL-TIME VIDEO 


Two separate full-motion video in- 






puts, one live and one compressed, 
can be sent to a PC to display four 
simultaneous moving images using 
the MegaMotion video card. The 
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board supplies full image-capture ca- 
pability with real-time 30-frame/s 
video capture at a resolution of 320 
by 240 pixels. JPEG video compres- 
sion is used to improve disk utiliza- 
tion for image storage. Compression 
ratios can be altered to meet the us- 
er’s image-quality and storage re- 
quirements. Designed for profes- 
sional-quality industrial video pre- 
sentations, business multimedia, 
communications, and home-video ap- 
plications, the board can show up to 
16 customizable frames by display- 
ing combinations of live video and 
freeze-frame images in real time. A 
complete array of professional edit- 
ing special effects are included. 
Available now, the MegaMotion mul- 
timedia board sells for $1295. 

Alpha Systems Labs Inc. 

2361 McGaw Ave. 

Irvive, CA 92714 

(714) 252-0117 

> CIRCLE 612 


Vv LOW-COST ENCLOSURES 
ADD FLEXIBILITY 


The Series L enclosures gives de- 
signers added flexibility when con- 
figuring their VMEbus systems. The 
family holds from one to five boards, 
a 110- or 200-W power supply, a card 
cage, dual fans, and an eight-layer 
backplane that incorporates active 
automatic daisy chaining. To supply 








easy access to internal components, 
the enclosures are designed so that 
all controls, including those on the 
VME boards, are readily available at 
the rear of the enclosure. By remov- 
ing two screws, the whole top and 
sides slide off. The smallest of the 
family, with just one slot, measures 
1.9 in. high by 16 in. wide by 16.06 in. 
deep. Prices for the Series L enclo- 
sures start at under $1000. 

Electronic Solutions 

6790 Flanders Dr. 

San Diego, CA 92121 

(619) 452-9333 

> CIRCLE 613 


6510 W. 91st Avenue 


The Best 


Embedded System tor 
the Worst Condition 


OUR EMBEDDED PCs GO 


TO ANY EXTREME. 


Octagon’s Micro PC® line is 
specifically engineered to operate in 
a wide range of temperatures, from 
—40° to 85° C, wae 
giving you uncom- MICK? 
promised reliability. Our line 
including I/O cards and card cages 
is perfect for small spaces where 
rugged packaging is critical. 





NEW Low Cost 4010 Single Board Computer 


¢ Small — 4.5 inches x 4.9 inches 

¢ Fast — 80386SX, 25 MHz processor 

* Easy — “Instant DOS 5.0” operation 

¢ Nonvolatile storage — 2 solid-state disks 

¢ Low power consumption — 5V operation 

¢ High reliability — MTBF 92,000 hours 

¢ Rugged — Withstands shock and vibration 

¢ Low Cost — Under $300 in OEM quantities 

¢ Other features — Flash programmer, 2 MB DRAM, 
COM1 and COM2 serial ports, LPT1 parallel port, 
dual floppy disk port, hard drive port, keyboard/ 
speaker ports, 8/16 bit PC/104 connector, 
calender/clock, watchdog timer. 


CERTIFIED FOR QUALITY. 


We're proud to announce that 
Octagon is the first embedded PC 
computer manufacturer in; 
the world to achieve ISO 
9001 certification. Our 
quality is reflected in 
our three year warranty. 

To get our Micro PC cata- 
log, fax this ad with your name and 
address to 303-426-8126. Or call 
303-430-1500 to speak directly to 
an applications engineer. 


QO OCTAGON SYSTEMS® 


Westminster, Colorado 80030 
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Reader Service 128 “Call me, I’m interested.” 
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PRODUCT INNOVATION 





11. SIX MAJO R BLOCKS hota the main functions on the ASC1000/1200 


multithreading SCSI controller designed by AdvanSys. The optimized RISC processor, 
the controller’s heart, is surrounded by the SCSI port interface, on-chip RAM 
(ASC1200 only), EEPROM control logic, a DMA controller and VESA bus interface 
(ASC1000), and a FIFO buffer. Off-chip EEPROM can be used to retain the control 
programs for the RISC engine. Upon boot-up, the EEPROM contents are loaded into 
the ASC1000/1200’s local RAM. 





MULTITHREADING DEVICE COMBINES A 
DEDICATED AND OPTIMIZED RISC CPU 
WITH A BYTE-WIDE INTERFACE. 


SCSI CONTROLLER EXCELS IN 
HANDLING MULTITASKING 


DAVE BURSKY 





he small-computer system interface (SCSI) provides a simple, high-per- 
formance interface in single-tasking applications. Standard SCSI control- 
lers, however, deliver less than optimal performance as more demanding 
applications start to run concurrently and as storage subsystems are forced 
to deal with multitasking. This prompted designers at AdvanSys to craft a 
new controller that’s designed from the ground up. The device efficiently 
handles multitasking applications, combining the processing horsepower of a dedicated 
and optimized RISC CPU with a high-performance byte-wide SCSI-2 controller interface. 
The ASC1000/1200 controller forms the heart of a family of SCSI host adapters. It packs 
about 18,000 gates, 2000 of which form the RISC engine. The first version, the ASC1000, 
a 160-lead, plastic QFP, ties directly into the Video Electronic Standard Association 
(VESA) local bus (VL bus), or can be used on a host’s motherboard. A second version, the 
ASC1200, interfaces directly to the peripheral-component-interconnect (PCI) bus. 
Besides the RISC engine that coordinates all chip activities, the ASC1000/1200 have a DMA 
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How to hit 500ps rise times 
with card edge economy. 





If your challenge is big performance 
ona small budget, we've got exactly 
the price/performance edge you need. 
Our High-Speed Standard Edge 
connector line has been designed 
from the board up to deliver sub- 
nanosecond performance in an afford- 
able, one-piece package. Key to that 
performance: an upper row of signal 
contacts on 0.050" centers, with a cor- 
responding lower row of ground con- 
tacts in each signal cavity — provid- 
ing a 1:1 signal-to-ground ratio at a 
very dense 40 signal lines/inch, avail- 
able in 30 to 130 dual signal positions. 
And the numbers? How about 


500ps edge rates, with less than 10ps 
skew. Or crosstalk figures — with 
multiple simultaneous switching — of 
7% at 0.5ns, 5% at 1.0ns. And the 
stacked contact configuration that 
makes it all work also reduces inser- 
tion forces significantly. 

If you need high performance in a 
product that won't tolerate the high 
cost of high-speed two-piece connec- 
tors, look into the AMP High-Speed 
Standard Edge connector line. Full 
tech specs, performance reports, and 
SPICE models are available, to sim- 
plify your job even more. 


AMP is a trademark. 


Scandinavia: Sweden 46-8-580-833-00 (fax 46-8-580-194-70) 

Central Europe: Holland 31-73-20-0911 (fax 31-73-21-2365); Germany 49-6103-7090 
(fax 49-6103-709223); Great Britain 44-81-954-2356 (fax 44-81-954-6234) 

Southern Europe: France 33-1-34-20-8888 (fax 33-1-34-20-8600); Italy 39-11-401-21111 
(fax 39-11-403-1116); Spain 34-3-200-8466 (fax 34-3-201-7879) 
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interface for high-speed data, and sup- 
port multithreaded program needs 
(Fig. 1). The RISC engine handles the 
rapid handshakes with the various 
SCSI peripherals, while the DMA bus- 
master transfers data between the 
SCSI device and main system memory, 
bypassing the internal buses of the 
SCSI controller. That allows transfers 
to occur at host-bus speeds, minimiz- 
ing data-transfer delays. 

Both chips have three I/O ports: one 
to the host interface, one for the local 
memory, and one for the SCSI inter- 
face. Each transfers synchronous data 
at 10 Mbytes/s over the SCSI bus. Bus 
arbitration, Message ID, Tag Mes- 
sage, and Command Transfer opera- 
tions all can be completed in 12 us. 
Furthermore, a new SCSI request 
can start within 10 us once the current 
SCSI operation is finished. In addi- 
tion, the host processor is able to start 
a SCSI request in just 5 us thanks to 
the host-accessible local memory’s 
shared-memory communication. 

Multithreading permits the chip to 
process up to 255 simultaneous re- 
quests, reducing SCSI-bus idle time. 
Most other SCSI controllers are lim- 
ited to handling about 16 simultane- 
ous active threads. For SCSI-1 de- 
vices, there can be only one outstand- 
ing request on each device; for SCSI-2 
devices, multiple outstanding re- 
quests (so-called queuing of multiple 
commands) are permitted on each de- 
vice. As a result, both ICs can send 
more simultaneous requests to SCSI- 
2 devices on the SCSI bus, at several 
times the throughput of most pre- 
vious-generation SCSI controllers. 

Both chips also can process 255 si- 
multaneous requests without inter- 
vention from the host, storing all re- 
quests in its local RAM (off-chip for 
the VL version, on-chip for the PCI 
version). The RISC engine scans the 
RAM to find available requests and 
then sends requests to SCSI devices, 
performing SCSI handshakes without 
host intervention. The processor, 
which executes a program stored in 
the local RAM, needn’t access the ex- 
ternal system bus to execute its op- 
erations. The same RAM also holds all 
requests from the system software. 

That RAM is typically loaded dur- 
ing system initialization from either 
an off-chip EEPROM or from the host 
memory. The software initializes all 
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2. LITTLE SUPPORT beyond a crystal oscillator, off-chip nonvolatile 
memory (EEPROM, EPROM, etc.), and a few simple logic chips is needed by VLbus 


boards based on the ASC1000 multithreading SCSI controller. That’s because the 
VESA-bus host-system interface is built into the ASC1000. 


internal variables and sets up the 
proper device drivers to control the 
specific I/O devices attached to the 
SCSI bus. Although the device driv- 
ers support DOS, Windows, Novell 
Netware, OS/2, and Unix, the on-chip 
RAM allows users to tailor their own 
driver and upload it into the RAM. 

The built-in DMA controller pro- 
vides a 27-bit address as the bus mas- 
ter. It includes a 27-bit transfer 
counter and a 128-byte FIFO buffer. 
Data is transferred on the SCSI port 
over an 8-bit, 10-Mbyte/s single-ended 
SCSI channel. Six bus clocks are needed 
for every 16 bytes of main-system- 
memory read (burst mode)_ equivalent 
to 33 Mbytes/s at a 50-MHz clock. 

The flexible SCSI control provides 
a 15-byte synchronous transfer offset, 
and automatic Request-Sense com- 
mand execution. Typical SCSI opera- 
tions require no host intervention. On 
the other hand, concurrent SCSI com- 
mands cause less than one host inter- 
ruption per SCSI command. And for 
diagnostics, internal registers can be 
accessed and read or written to by the 
host. The RISC engine can be single- 
stepped through its instruction-exe- 
cution sequence, easing software or 
hardware debugging. A watchdog 
timer prevents extended system han- 
gups due to malfunctioning I/O devices. 

The first VL-bus boards with the 
ASC1000 will be offered by AdvanSys 
itself (Fig. 2). The cards support the 
VL-bus burst mode, transferring data 
at up to 120 Mbytes/s. Transfers occur 
on SCSI at 10 Mbytes/s in the syn- 
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chronous burst mode (Fast SCSJ), at | 
5 Mbytes/s on the standard SCSI 
mode, and at 3 Mbytes/s in the asyn- | 
chronous mode. Moreover, the con- | 
troller can handle over 1700 scatter- | 
gather segments without burdening 
the host CPU’s system bus.The card | 
is compatible with the SCSI-2 version | 
of the SCSI standard and supports up 
to seven SCSI devices. 

The card is available in two “kit” 
bundles, one aimed at multimedia sys- 
tems and the other targeted at net- 
work nodes. Multimedia kits include 
the Corel SCSI version 2 as well as 
utilities for Photo CD, Audio CD, CD- 
ROM writers, scanners, and backup 
devices. The network version includes 
Corel’s complete network-manager 
software, which lets the host imple- 
ment fault-tolerant RAID level 4 and 
5, a CD-ROM server with caches, ad- 
vanced jukebox support, and support 
for optical devices on a server. 


PRICE AND AVAILABILITY 

In lots of 1000, the ASC1000 or 1200 RISC- 
based SCSI controller chips sell for $21.95 
each, while the single-unit prices for the 
board “kits” will be set at $379 for the multi- 
media version and $599 for the network ver- 
sion. Samples of both the chips and boards 
are available from stock. 

AdvanSys Inc., 1150 Ringwood Ct., San 
Jose, CA 95131; Lou Williams, (408) 383- 
9400. CIRCLE 511 
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With TI and 1394, 
a single, real-time 
I/O is close at hand. 


An unprecedented universal I/O solution 
connects portables, desktops, peripherals 
and consumer devices as never before. 
It’s the proposed IEEE 1394 High- 
Performance Serial Bus. And it offers 
real-time data transfer for multimedia 
capabilities via low-cost interface. In 
fact, Byte magazine named 1394 “the 
most significant new technology” of 

the fall COMDEX ’93 show. 


Now available, the first fully 
compliant 1394 chipset from TI. 
We're providing breakthrough silicon in 
this emerging interface standard. And 
we are the first to offer a physical-layer 
chip (TSB11C01) and a link-layer chip 
(TSB12C01). Combined, they give you 
a full-chipset solution. 
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1394 Serial Bus Features 


¢ Real-time data transfer for video and 
audio applications 


¢ 100 Mbits/s data rates today; 200 and 
400 Mbits/s in future 


¢ Live insertion and “plug and play” ability 
e Branch and daisy-chain support 
¢ No need for active termination 
¢ Allows for bandwidth allocation 
¢ Single connector for all applications 
. ¢Compliant with proposed 1394 standard 


Fewer ports, faster data 
rates. This leading-edge 
technology allows you to 
‘ae eliminate current I/O solutions 
such as SCSI, IDE and RS-232. With 
TI’s complete 1394 chipset, you have 
the capability of designing in one com- 
mon interface for all applications, such 
as HDD and CD-ROM, digital cameras 
and printers. 


Inventing the future: You, 
Texas Instruments and 1394. New 
possibilities are what the 1394 standard 
is all about. For complete product spec- 
ification, phone your nearest TI office 
(listed below). 
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Australia & New Zealand: Sydney, 61-2-910-3100, fax 61-2-805-1186; Melbourne, 61-3-696-121], fax 61-3-696-4446 © 1994 TI 
Hong Kong: 852-737-0338, fax 852-735-4954. India: 91-226-9007, fax 91-226-7849. Korea: 82-2-551-2804, fax 82-2-551-2828 Malaysia, ™ Total Integration, Extending Your Reach and 
Indonesia and Thailand: 60-3-230-6001, fax 60-3-230-6605. People’s Republic of China: 86-1-500-2255, ext. 375U, fax 86-1-500-2705. Extending Your Reach With Total Integration 00-8623ae 


Philippines: 63-2-817-6031, fax 63-2-817-6096. Singapore: 65-390-7100, fax 65-390-7062. Taiwan: 886-2-377-1450, fax 886-2-377-2718. are trademarks of Texas Instruments Incorporated. SLLE@8E1461R 


















ASPI provides everything you need to 
launch products using Digital Signal 
Processing technology. For speed, 
power and accessories, look to the Elf 
DSP Platform and Application Toolkits 
from Atlanta Signal Processors. 


fLaunches | 
tions! 





Platform: Designed for AT- 
compatible computers, the Elf DSP 
Platform includes a Texas Instruments 
TM320C31 floating-point DSP, a stereo 
high-quality 16-bit A-D/D-A converter, 
and a telephone line interface (DAA). 
All for a remarkably low price! 

Algorithms: ASPI offers the most 
complete library of DSP algorithms 
available anywhere. It includes MPEG 
audio, state-of-the-art speech coders 
and many industry-standard tech- 
niques for music and telephony. 

Software: The Toolkit’s DSP 
Operating System and host interface 
software allow easy integration into 
host applications. The development 
environment features a Loader, an 


Atlanta Signal Processors, Inc., 1375 Peachtree Street NE, Suite 690, Atlanta, GA 30309 
Telephone 404/892-7265 FAX 404/892-2512 


Germany: MEDAV, phone (09131) 583-0 Japan: Kobe Steel, phone 3 (5634) 5426 
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Assembler, a C Compiler, and a C 
Source Debugger. Together, these 
tools enable software developers and 
OEMs to develop a single program- 
mable hardware product that offers 
powerful capabilities. 

If you are considering DSP for 
your applications, the Elf Application 
Toolkit is now available. The Evalu- 
ation Toolkit includes the Elf DSP 
Platform and demos of many DSP 
algorithms, including those found 
in the Developer’s Toolkit. Contact 
Atlanta Signal Processors, Inc. today 
for complete details. 
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PCI BUS LINKS DIRECTLY 
TO PROCESSOR BUS 


HIGH-PERFORMANCE PCI 
CONTROLLER OPERATES IN BUS-MASTER 


OR SLAVE MODE. 


RICHARD Nass he PCI local bus offers attractive features to PC users. Its 120- 





some time—plug-and-play capability. 


Mbyte/s bandwidth (132 Mbytes/s peak), for example, is signifi- 
cantly higher than that of the standard ISA bus. In addition, a 
local bus moves peripherals off the I/O bus and sets them closer 
to the system’s processor bus for increased data-transfer rates. 
Moreover, when all of the pieces are finally put in place, the PCI 
bus will give end users something that’s been discussed for 


Systems have been designed with the PCI bus in volume quantities for about 
six months. But most are built with ASICs and lots of glue logic that ties the 
local bus into the rest of the system. The 85930-3383 master/slave controller 
interface developed by Applied Micro Circuits Corp. (AMCC), San Diego, 
Calif., however, offers designers a standard part that simplifies the overall 
design while reducing the system’s time-to-market. 

The single-chip solution supplies a high-performance interface between the 
PCI bus and custom add-in cards. It supports several layers of interface 
sophistication, and at the lowest level can operate as a PCI bus target. For 
high-performance applications, the device can become the bus master. Address 
decoding and sourcing, burst transfers, and all of the logic needed to perform 
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1. DATA MOVEMENT ON the $5930-33 PCI controller can occur between the 
PCI and add-on buses through the FIFO buffers or mailbox registers. FIFO transfers are 
handled through software control or hardware, using the controller as a bus master. 
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efficient data transfers are integrated 
into the device. 

Included on the chip is a bidirectional 
32-bit-wide FIFO buffer that facilitates 
the system-to-system synchronization 
and data transfers between the local bus 
and the peripheral board. A custom BIOS 
EPROM is able to perform any pre-boot 
initialization that the peripheral requires. 
The external memory (ROM, EPROM, or 
nonvolatile RAM) can be in either “by- 
eight” or serial form. 


DIRECT CONNECTION 


The part permits direct connection be- 
tween the local bus and various general- 
purpose microprocessor-style buses. 
Bus-master transfers can be performed 
on the local bus while accesses occur si- 
multaneously on the peripheral board’s 
processor bus. Transfer parameters, such 
as the PCI address, transfer counts, 
mailbox registers, and status, are sup- 
plied in the interface controller as I/O- 


N 


$5930 
$5932 


Serial clock 


Serial 
data address 


oo aa 
PCI CONTROLLER 


External nonvolatile 


memory address (0-15) 


External nonvolatile 
memory-read control jC 


External nonvolatile 1 
memory-write control 


$5931 
$5933 


External nonvolatile 
memory data bus 


2. ONE DIFFEREN CE AMONG THE FAMILY MEMBERS involves the type of nonvolatile memory that’s employed. The 





$5930 and $5932 can handle a serial device (a), while a byte-wide device operates with the $5931 and $5933 (b). 


mapped locations on the PCI bus. 

The $5930-38 consists of three physi- 
cal bus interfaces: the PCI bus, the add- 
on bus, and an optional external non- 
volatile memory (Fig. 1). Data move- 
ment can occur between the PCI and 
add-on buses or the PCI bus and the 
nonvolatile memory. Transfers between 
the two buses can pass through the 
FIFO buffers or mailbox registers, or 
the transfers can utilize a pass-through 
data path. FIFO transfers on the PCI 
bus interface can be done either 
through software control or hardware, 
using the S5930-33 as a bus master. 

The controller’s mailbox registers 
offer a bidirectional data path that can 
send data or software-control infor- 
mation between the host and the PCI 
peripheral. The mailboxes serve as 
customizable command, status, and 
parametric data registers. However, 
the application software defines the 
actual implementation of the mail- 
boxes. They often can initiate larger 
data transfers over either the FIFO 
or pass-through data paths. Inter- 
rupts can be configured to occur on 
the PCI and add-on buses based on 
specific mailbox events. 

The chip holds two separate FIFO 
data paths. One handles data move- 
ment from the PCI bus to the add-on 
bus, while the other handles move- 
ment in the opposite direction. Both 
FIFOs support bus mastering and 
each has an address pointer and trans- 
fer-count register associated with 
every PCI-bus transaction. Various 
endian translations can be performed 
when data is moved through the 
FIFO. As a result, each add-on board 
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can maintain a fixed endian structure, 
while the system operates in its own 
native endian format. 


JUST PASSING THROUGH 

With the add-on interface, the pass- 
through feature allows actual PCI- 
bus transactions to be executed in real 
time. The feature also helps achieve 
high-performance burst transfers be- 
tween the PCI bus and add-on-bus 
external peripherals or memory de- 
vices. In the pass-through mode, the 
controller offers the benefits of the 
configuration registers and full PCI 
compliance, while permitting cus- 
tomization and flexibility when imple- 
menting add-on boards. 

The pass-through logic consists of 
one address register and two data 
registers (one for each direction). 
Control information needed to define 
the current PCI-bus transaction is 
given to the add-on interface on dedi- 
cated pins. 

The S5930-33 serves as an endpoint 
within a given PCI system. This 
means that it’s the beginning and/or 
final point in a data transfer. As a bus 
agent, the chip must support the con- 
figuration registers to supply a stand- 
ardized method for software to inte- 
grate add-on functions. 

The controller’s 32-bit add-on-bus 
interface completes transfers to and 
from its internal registers through a 
chip-select decode in conjunction with 
a read or write signal. The chip sup- 
plies dedicated pins that let its FIFO 
buffers operate with custom DMA 
ports or additional external FIFOs. 

The output pins on the add-on inter- 
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face include an interrupt source, a 
buffered clock, and a software-con- 
trollable reset. The interrupt output 
pin signals when a selected mailbox or 
self-test event is sent from the PCI 
interface. The buffered clock output 
synchronizes the pass-through data 
transfers, while the software-control- 
lable reset provides a means for add- 
on hardware to handle a system reset. 

The nonvolatile interface makes it 
possible to customize the chip. It also 
offers access to an optional BIOS 
ROM on the PCI bus. The nonvolatile 
memory can take the form of either a 
serial or byte-wide device. Serial de- 
vices can range from 128 to 2048 
bytes, while the byte-wide type can 
vary from 128 bytes to 64 kbytes. 

There are four parts in the family. 
The $5930 and 85931 are built with a 
16-bit bus, while the $5932 and $5933 
employ a 82-bit bus. In addition, the 
parts are further differentiated by the 
nonvolatile interface. The $5930 and 
$5932 can handle a serial device, while 
a byte-wide device operates with the 
$5931 and $5933 (Fig. 2). 


PRICE AND AVAILABILITY 


The S5930-83 master/slave controller is 
priced at $39.95 each in lots of 1000. Sample 
quantities will be available in July, with pro- 
duction quantities scheduled for the fourth 
quarter. | 

Applied Micro Circuits Corp., 6195 Lusk 
Blvd., San Diego, CA 92121; (619) 450-9333. 
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RAM 1MB, 4MB 
ROM 128KB or 256KB 





CL-GD6412 
(CIRRUS LOGIC, Inc.) 


Analog RGB 
Mono-STN or color TFT 





SPC2052 





3.3V +0.3V,5.0V +5% 





IBM PC AT 
Compatible BIOS 


Set-up utility 
VGA BIOS 
Power management BIOS 





Eval. Board 
Peripheral Kit 
ROM Writer 
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stem upgrading. Telephone: 310/787-6300 Fax: 310/782-5320 
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IC BRINGS WORKSTATION 3D 


PRODUCT INNOVATION 


GRAP HICS 10 P CS THE LOW-COST 


PETER FLETCHER 





SINGLE CHIP WILL 


PROVIDE UP TO 


300,000 GOURAUD- 
SHADED 25-PIXEL 
DEPTH-BUFFERED 


TRIANGLES/S. 


ver the last few years, developments in graphics ICs have seen 
silicon devices that deliver greater performance for less cost. Still, 
unless price is no object, getting desktop 3D graphics capabilities 
generally requires a workstation that costs tens of thousands of dollars. Now one 
company, 3Dlabs Ltd. of Egham, England, claims to have made a major break- 
through with a single graphics chip called “GLiNT.” The device reportedly will 
allow 3D graphics capability on a personal computer for about $1500. 

The chip includes all of the functions needed to interface with a PCI bus (Fig. 
1). According to 3Dlabs’ president and CEO, Osman Kent, “no glue logic is 
necessary to use GLiINT—just add memory and a RAMDAC.” The device is 
purported to be a complete pixel production line, from rasterizer to video timing 
generator, all on one chip. 

GLiNT is specified to compute graphics objects at a rate of up to 300,000 
Gouraud-shaded, 25-pixel depth-buffered triangles/s. It will handle 750,000 24- 
bit, 10-pixel lines that are clipped, stencilled, and dithered each second, and will 
carry out 8-bit screen-to-screen copy operations at a rate of 48 million pixels/s. 
This means that with the chip’s 50-MHz clock, GLiNT will run at around 2.5 
billion operations/s. Target price for the chip is $150 in quantities of 50,000. 

The chip is designed to run with a3.3-V power supply with 3.3-V or 5-V signal 
levels available on all I/O pins. Power consumption is targeted at 3 W. 

Although GLiNT was developed specifically for high-performance 3D graph- 
ics computation, its designers didn’t neglect the 2D graphics required in a 
graphics user interface (GUI), such as X-Windows, Microsoft’s Windows, Win- 
dows N'T, and IBM’s OS/2 operating systems. The chip’s graphics processing core 
incorporates two independent pipelines, one for 3D and the other for 2D graphics. 

“Our experience indicates that if3D and 2D graphics processing are combined 
while heavy 3D processing is going on, all other operations are stopped, prevent- 
ing the user from moving windows.” To avoid that, the chip includes a hardware 
assist, so the 2D graphics operations can totally preempt the 3D functions by 
bypassing them, providing direct access from the PCI bus to the frame-buffer 
or local-buffer memory. As a GUI accelerator, GLiNT achieves a performance of 
100 million Winmarks/s without impinging on 3D performance. 

3Dlabs also has taken great care to ensure that GLiNT will be as easy to use 
as it will be to build into systems. The device was designed from the outset to 
provide an applications-programming interface (API) to the Open Graphics 
Library (OGL) developed by Silicon Graphics. In its simulated form, GLiNT has 
already tested positive against Silicon Graphics’ OGL compliance suite of tests. 
But 3Dlabs stresses that while the company will use OGL as a benchmark, 
GLiNT isn’t restricted to a single API. It can work with a number of other 
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programming interface standards, 
such as that introduced by Intel Corp. 

At the heart of GLiNT is a pipeline 
with 14 functional modules, each of 
which carries out a particular set of 
operations on the pixels passing along 
the pipe, very similar to a production 
line. Internally, all pixels are handled 
_as full 32-bit pixels with full depth- 
buffering and a range of additional 
attributes, including antialiasing, al- 
pha blending, and texture mapping. 
Only at the end of the line does a dith- 
ering unit adjust the information con- 
tent of a pixel to match the display 
capabilities of its host system. Along 
_ the line, read and write access points 
are provided for local and frame-buff- 
er memory. The interface between 

each stage is FIFO-buffered. 

David Baldwin, chief consultant 
and project team leader, explains that 
along its length, the pipeline ranges in 
width from 32 bits to a full 64 bits. A 
high degree of parallelism is incorpo- 
rated into the functional blocks. Be- 
cause each block works independently 
of the others, up to 14 pixels can be in 
the pipeline at any time, for a 14-times 
performance increase. 

System partitioning was developed 
to achieve maximum throughput 
along the pipeline, based on the com- 
pany’s experience designing 3D 
graphics boards for Sun workstations. 
It also means that each functional 
block can be adapted to meet new re- 
quirements as they arise. For exam- 
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sell for $150 in large volumes. 
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ple, there will be two versions of 
GLiNT when it’s launched—GLiNT 
300SX and GLiINT 300TX. They differ 
in the complexity of their texture- 
mapping abilities, a difference achieved 
simply by changing one of the functional 
blocks in the pipeline. 

GLiNT’s partitioning of the func- 
tion blocks and their sequence along 
the pipeline is crafted in order to opti- 
mize processing time. This is achieved 
by filtering compute-intensive pixel 
operations that aren’t needed, and al- 
lowing pixels to bypass processes that 
aren’t applicable to them. For exam- 
ple, at the first stage after rasteriza- 
tion, a pixel is defined as belonging to 
an object that’s behind another object; 
thus, it doesn’t need to be displayed. 
As a result, some calculations that 
would normally be applied further 
along the pipeline—such as texture 
mapping—need not be applied to it. 
“That can save up to 100 operations,” 
says Baldwin. 

Along the pipeline, the first func- 
tional block is the rasterizer unit (F1g. 
2). It scan-converts a primitive shape 
computed by the host system into a 
list of X-, Y- and Z-pixel coordinates, 
according to the rules of OGL, X, or 
Windows NT. It also performs pixel- 
coverage calculations, subsequently 
used for antialiasing. 

Next, the scissor-and-stipple unit 
filters pixels passed on from the ras- 
terizer by performing four tests. 
These tests determine whether the 
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Ti INTERFACING TO THE PCI BUS WILL BE SIMPLE with with the GLNT , 
graphics chip from 3Dlabs. The device will provide 3D workstation-like graphics and reportedly will 
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pixel is within the boundaries of the 
screen, whether it falls within part of 
a window that’s hidden or otherwise 
allocated to a forbidden area of the 
display, or if it falls under a stipple- 
masking pixel. 

After that, a color digital differen- 
tial analyzer (DDA) generates color 
information components of red, green, 
blue, and alpha. All four elements are 
generated in full, even though in some 
modes not all are required. If the chip 
is working in a flat-shading mode for 
2D graphics to drive a GUI, then color 
values are taken from a constant color 
register and the pixel is forwarded 
along the line. 

The following function, which also 
happens to be the most complex, applies 
texturing and what Baldwin calls “fog.” 
This block differentiates the two ver- 
sions of the chip—the GLiINT 300SX 
and TX. Both chips contain full imple- 
mentations of the fog function, blending 
a user-defined background color with 
the pixel color to give an illusion of dis- 
tance or additional depth cues. 

The texture unit applies texture in- 
formation derived from an externally 
stored texture map, up to 2 kpixels by 
2 kpixels in size, onto the polygon’s 
pixels. For the GLiINT 300SX, the tex- 
ture unit implements the filtering nec- 
essary to reduce the aliasing artifacts. 
Up to 8 filtering modes are supported. 
The most sophisticated filtering 
mode, trilinear MIP mapping, re- 
quires 8 texture-pixels (texels) and 5 
interpolation coefficients to 
be processed per pixel. Tex- 
ture can be applied using 
three techniques: a decal 
mode, in which the texel 
color replaces the pixel color; 
a modulate mode, in which 
the texel color scales the 
pixel’s color; and a blended 
mode, where a constant color 
based on the texel value is 
blended with that of the pixel. 

For the TX version, the 
texture unit implements all 
of the texture modes speci- 
| fied in the OpenGL API, in- 
| cluding full trilinear MIP 
_| mapping with full-perspec- 
__| tive correction, based on in- 
~ formation held in the local- 
buffer memory. The texture 
unit calculates the read ad- 
dress for the texture map 





and dispatches read commands to a 
local-buffer interface unit. The infor- 
mation returned from the buffer then 
is used to calculate the final color for 
the pixel. This process can use up to 
four data elements per texel for red, 
green, blue, and alpha colors, and ap- 
plies to decal, modulate, or blended 
modes. Also, a border definition for 
each texture map can be stored with 
the texture map, allowing the texture 
unit to wrap or clamp a texture across 
a surface. Otherwise, the border value 
can be derived from a constant bor- 
der-value register. The TX texture 
unit supports nearest-neighbor, bil- 
inear and trilinear interpolation, all 
with perspective correction. 

Any pixel that survives this treat- 
ment then passes on to an alpha test 
unit, in which its alpha value is tested 
against a reference. Upon passing the 
test, it continues on. Otherwise, it’s 
terminated. The alpha unit uses the 
coverage value calculated in the ras- 
terizer to modify the pixel’s color as 
part of the antialiasing calculations. 

After the alpha unit, a local-buffer 
read unit calculates read and write 
addresses for the pixel as well as con- 
trols the local-buffer interface unit. 
Coordinates can be either screen or 
scene window relative. This unit con- 
verts X-Y coordinates to linear ad- 


dresses to access local-buffer memory 


and is complemented by a local-buffer 
write unit that’s set in the pipeline 
after the next processing block. The 
local-buffer write unit computes sten- 
cil, graphic-identity (GID), and depth 
functions to compare with values left 
in the local buffer by previous pixels 
passing that way. A fast clear mode is 
provided for fast window changing in 
applications like real-time animation. 

For the final three graphics func- 
tions, information is required from a 
frame store containing data on the 
previously written pixels in a se- 
quence. A frame buffer-read unit that 
supports multiple-buffer formats 
comes next along the line, after which 
an alpha blend unit merges a pixel’s 
color with that currently held in its 
position on its plane. Next, a dithering 
unit converts signals from the internal 
24-bit color into a format suited to the 
host hardware. It provides 8 RGB 
modes, including 8, 5, or 4 bits per 
color component; a 3:3:2 format for 
8-bit RGB signals; and a 1:2:1 format 
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< production line that’s aimed at personal computers and video games. The chip’s functions are 


arranged for optimum processing time. 


for 4-bit RGB signals. Also, 4- and 
8-bit color index modes are supported. 

Finally, a logical operations unit 
performs write mask and logical op- 
erations between newly processed 
and existing pixels. It can perform all 
of the logical operations defined in the 
OGL specification, and carries out bit- 
wise masking and logical operations 
on any incoming data. At the end of 
the line, a frame buffer-write unit 
passes information to amemory inter- 
face, and generates masks for video- 
RAM block-fill functions. In the event 
that a write to the frame-buffer store 
isn’t required because it’s been by- 
passed, the unit simply sends a cancel 
write command. 


SYSTEM INTERFACING 

GLIiNT is designed to fit into a sys- 
tem such as a personal computer or 
workstations with as few extra com- 
ponents as possible. In addition to the 
graphics processor core, the chip con- 
tains circuits to interface directly with 
a host-bus system, as well as memory 
and video drivers. Initially, the host 
interface will be customized for Intel’s 
PCI bus. This is specified for synehro- 
nous operation at up to 33 MHz and 
provides three functions—an input 
FIFO with a DMA controller, a bypass 
interface that gives direct access to 
local-buffer and frame-buffer stores, 
and a control and status interface. 

The PCI interface is optimized for 
single-cycle transfers on the bus in 
both slave and master modes. When 
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operating with its graphics-engine 


clock at 50 MHz and the PCI bus run- 
ning at a full33 MHzasaslave, GLINT 
provides read and write access to its 
FIFO at up to 120 Mbytes/s. In the 
master mode using DMA read only, it 
achieves an access of 110 Mbytes/s. 
For PCI slave-bypass access to local 
and frame buffers, reading and writ- 
ing data rates are 10 and 20 Mbytes/s, 
respectively. The PCI slave-control 
register reads back data from the 
GLIiNT pipeline at up to 20 Mbytes/s. 
The local buffer holds control 
planes, such as those for depth, sten- 
cil, graphics identity, and fast clear 
control, as well as texture maps. To 
keep board manufacturing costs low, 
it’s configured to use conventional | 
DRAM rather than fast static RAM. 


It can range in size from 0 to 48 Mby- 


tes, although Baldwin says that mem- 
ory sizes larger than 32 Mbytes may 
need external buffering. The local 
memory is driven directly by GLiNT, 
and can be up to 48-bits wide, support- 
ing various field lengths for depth, 
stencil, fast clear, and GID functions 
up to the maximum bit width. Texture 
maps are stored in any remaining 
memory as 32-by-32-bit arrays. 

For example, ifa configuration sup- 
ported a maximum resolution of 1280 
by 1024 pixels with 24 bits of depth 
information, 4 bits of stencil, and 4 bits 
of fast clear information in an 8-Mbyte 
local buffer, then 3 Mbytes would be 
available for texture maps. Similarly, 
the frame-buffer interface can sup- 
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sort 8-, 16-, or 32-bit RGBA (red, 
xreen, blue, and alpha) color-index 
‘rame buffers for resolutions ranging 
‘rom standard VGA at 640 by 800 pix- 
als to 2560 by 2048 pixels. Split trans- 
‘er cycles allow the frame buffer to be 
addressed linearly. 

The frame-buffer data bus can be 
either 32 or 64 bits wide, and the buff- 
er can consist of up to 32 Mbytes. 
“Usually, this will be video RAM, but 
a DRAM buffer can also be imple- 
mented for low-cost systems using 
resolutions up to a standard VGA for- 
mat,” says Baldwin. 

For video output, GLiNT contains 
an internal timing generator and a 
VRAM transfer controller that can be 
used in simple frame-buffer configura- 
tions. More complex configurations 
for stereoscopic, overlay, or interlace 
capabilities, or those that contain a 
frame buffer of more than 4 Mbytes, 
will require an external timing gener- 
ator and transfer controller. Also, in- 
ternal support is provided for lookup- 
table digital-to-analog converters 
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(DACs) with 32-, 64-, or 128-bit pixel 
buses. Other types of lookup-table 
DACs may require external circuits. 

The frame buffer’s flexibility is key 
in making GLiNT suitable for the de- 
sign and production of low-cost 3D 
graphics accelerators in PCs and 
video games. For example, the inter- 
face, when used with a 32-bit data bus, 
supports the shared buffer interface of 
the S3 graphics accelerator chip that’s 
widely used in personal computers. 
The company claims that at least one 
potential customer is planning a board 
that will retail for less then $400. 

In addition to shipping GLiNT as a 
ready-packaged device, 5Dlabs also 
plans to offer licenses for the chip’s 
VHDL code. They will be offered to 
companies whose needs are best 
served by incorporating the 3D graph- 
ics core into circuits custom-made for 
a specific application, and in the longer 
termas an ASIC “megacell.” For mak- 
ers of board-level products, the com- 
pany also will supply reference pc 
boards and full-design documentation, 


including board-layout Gerber tapes 
and device drivers, for at least three 
designs involving low-, medium- and 
high-functionality boards. The differ- 
ence in functionality depends on how 
much memory a manufacturer wants to 
use to meet a target market price. 


PRICE AND AVAILABILITY 

GLiNT 300SX and TX chips will be avail- 
able in several formats—as chips, as VADL 
source elements, or as ASIC megacells. First 
stlicon is scheduled for August, with engi- 
neering samples expected in the last half of 
this year. Target price for the 304-pin QF P 
GLiNT 300 SX is estimated at $150 each in 
lots of 50,000. Prices for other formats and for 
reference-board design kits have yet to be an- 
nounced. 

38Dlabs Ltd., Meadlake Pl., Thorpe Lea 
Rd., Egham, Surrey, TW20 8HE, England. 
Telephone +44 (0) 784 470 555. 

3Dlabs Inc., 2010 N. First St., Suite 403, 
San Jose, CA 95131; (408) 436-3455. 
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I don't know doctor, ever 
since we've made this acquisition, 
I’ve been seeing double!! 
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idi f its X family, Xilinx Inc. 
IMPROVED FPG AS Boost Providing a 20% speed upgrade of its XC3100 family, Xilinx Inc., San Jose 


Calif., has released the XC3100A-2. The enhanced chip can operate at interna. 


DENSITY, SHRINK DELAYS speeds of up to 233 MHz for data paths, 180 MHz for 16-bit loadable pre. 


scaled counters, and deliver combinatorial delays of just 2.2 ns. To achieve the speed upgrade. 
designers moved to a finer-line process, improved the routing resources, and also added a soft: 
startup feature that sets all outputs into a slew-limited mode upon power-up. This limits 
ground-bounce noise as all outputs simultaneously turn on. The 5000-gate XC3190A sells for 
$63.05 each in lots of 100 units. Upgrades of five other family members will be released later 
this year. DB CIRCLE 900 


TOOLS AFFORD F AST San Diego-based XLNT Designs Inc. has created a suite of networking soft- 


ware packages called Stackware that incorporate common network proto- 


TCP is IP NETWORKING cols, such as TCP/IP, ARP, RARP, UDP, and ICMP, as well as applications 


like BOOTP, TFTP, and Telnet. Starting with Stackware Basic, developers incorporate the 
UDP, IP, ICMP, and ARP protocols into an embedded target. The BOOTP and TFTP applica- 
tions supply automatic network configuration and connectivity. Using TCP and Telnet, devel- 
opers can add remote operation. All components are in C source code. A license, including 
source code, documentation, and example implementations, goes for $9900. For more informa- 
tion, call (619) 487-9320; fax -9768; e-mail: stackware @ xInt.com. SVT CIRCLE 901 


DAC HIGHLIGHTS THE Advances in synthesis tools were among the many highlights at the Design 


Automation Conference (DAC) that took place last week in San Diego, Calif. 


LATEST IN SYN THESIS... A new version of the ASYL+ logic-synthesis software from Innovative Syn- 


thesis Technologies (IST), Danville, Calif., targets control-dominated designs. These types of 
designs are characterized by complex control, branching, and sequencing decisions. Typical 
control-dominated applications include telecommunications, robotics, and signal processing. 
For these control-oriented systems, ASYL-+ accepts design entry as a state-chart graphical or 
VHDL-text input description. Textual VHDL specifications are entered as hierarchical RTL 
state descriptions, and graphical entry is done at the RTL level through the Speedchart option. 

Speedchart uses the graphics to generate synthesizable VHDL. Regardless of the entry 
method, ASYL+ synthesizes a controller circuit using finite state machines (FSMs) and data- 
path elements. ASYL+ uses ROM generators to create the FSMs, unlike conventional synthe- 
sis tools that create state machines from standard-cell-based implementations. ROM genera- 
tors deliver fast state machines with short critical-path delays that are close to ROM access 
times in length. To create the datapath elements, ASYL+ employs algorithms that call out 
special compilers and library macros. The ASYL+ synthesis solution for control-dominated 
designs was developed principally for gate-array and standard-cell ASICs, and supports a 
broad range of devices. It’s available for both PCs and Unix workstations. Pricing starts at 
$10,000 on the PC, and $15,000 on Sun workstations. The Speedchart option goes for $16,500. 
For more information, call Peter Robinson at (510) 736-2302. Lu CIRCLE 902 


- AND SHOWC ASES WH AT’S A good deal of the recent DAC news focused on electronic-system-design- 


automation (ESDA) software. For example, Version 2.0 of the flowHDL tool 


N EW IN ESDA SOF TWARE from Knowledge Based Silicon Corp. (KBS), Columbia, S.C., adds functional- 


ity that addresses key needs of the ESDA market. The flowHDL tool is a graphical-design-en- 
try, verification, analysis, and automatic code-generation toolset. New features include li- 
brary support of macro-function HDL descriptions for design reuse, an improved graphical 
user interface, extensive control-flow and datapath capability, support for modeling memory 
_ arrays, and enumerated data types. Version 2.0 of flowHDL comes with a choice of VHDL or 
Verilog output for simulation and synthesis, graphical editors, simulator, waveform display, 
and HDL macro-function library. It runs on HP, IBM, and Sun workstations. List price is set at 
$4995. For more information, call (803) 779-2504. Lm : CIRCLE 903 
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CALL FOR PAPERS 


The Portable By Design Conference and Exposition 


Sponsored by Electronic Design Magazine 


Deadlines: 
Abstracts: October 10,1994 
Full Papers: December 1,1994 





Electronic Design is soliciting technical papers to be presented at 
the Portable By Design Conference February 15-17,1995 in 
the Santa Clara Convention Center, Santa Clara, Calif. 


Engineers experience in designing portable electronic systems of alll 
tyoes are invited to share their expertise. The range of eligible design 
apoplications includes computing, communications, data-entry, naviga- 
tion and instrumentation-in either vertical and horizontal markets. 


Papers should emphasize problem solving and provide insights into 
specifying and designing portable systems. 


General topics to be covered include: Microprocessors and microcon- 
trollers; Power Sources and circuits;Power management techniques; 
Batteries; Connectivity(e.g. docking, Public wired network and all wire- 
less); Soffware(e.g. operating systems including proprietary OS and 
application develooment); Perioherals (e.g. PCEMCIA, GPS, storage): 
Displays; Inout devices; industrial, medical, and test equipment: and, 


system design considerations (e g accelerated product develooment, 
testing, size, ergonomics, packaging, and ruggedness) 
To particioate, resoond to this call for papers by sending a one-para- 


graph abstract of a paper you would like to present. Papers snould be 
oriented toward solving specific design problems. 


Abstracts snould be sent to: Program Chair, Portable By Design 
Conference, c/o Electronic Design Magazine, PO. Box 821, 
Hasbrouck Heights, NJ 0/7604. Or, send by fax to (201) 393-0204. 
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MOBITEX NETWORK FEATURES 
FLEXIBLE INTERFACE 


esigned to meet the emerg- 

ing needs of fixed data cus- 

tomers, the Universal Beta 
Unit, UBU, features easy connectiv- 
ity to Mobitex networks from remote 
locations, interface flexibility, and 
the ability to accommodate many ap- 
plications. Its powerful hardware/ 
software interface, combined with a 
radio-modem on a single pce board, 
provide the means through which a 
remote user can control and monitor 
equipment at a substation. Informa- 
tion can then be transmitted to and 
from capacitor banks, automated 
switches, and reclosers. 

At the heart of the UBU is an 8-bit 
microprocessor with 512 bytes of re- 
tentive memory and on-chip pro- 
gramming capabilities. An optional 
32k-by-8-bit EPROM is also avail- 
able. It is operated by a 12-V regulat- 
ed de power supply, over a tempera- 
ture range of 0° to 70°. A number of 
convenient interfaces (including 
eight discrete inputs, eight discrete 
outputs, a programmable serial port, 
an a-d channel, and an opto-coupled 
input) are provided for interfacing to 
almost any device. Other features in- 
clude an on-board received-signal- 
strength indicator, and dip switches 
to set common parameters. Also 





available is an optional RF switch, 
for use in applications requiring a re- 
dundant antenna system. 

The UBUs design and flexibility 
provides a technology platform that 
allows for rapid, inexpensive devel- 
opment of applications, ranging 
from utility equipment to telemetry 
devices. It comes in a package that’s 
8-by-6-by-2.1 in., and weighs about 1 
lb. Available now, the unit’s cost de- 
pends on its specific configura- 
tion. CA 
Cyplex, 472 Amherst St., Nash- 
ua, NH, 03062, (603) 882- 
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CELLULAR TRANSCEIVER CHIP SET 
SUPPORTS TDMA AND AMPS 


low-power integrated chip 
set performs all transmit 
and receive functions for 
both the new digital IS-54 time-divi- 
sion multiple access (TDMA) stan- 
dard and the current analog (AMPS) 
standards for digital cellular phones. 
The four-chip set consists of the 
SA601 RF front end, the SA637 digi- 
tal IF receiver, the SA7025 dual-fre- 
quency fractional-N synthesizer, 
and the SA900 I/Q transmit modula- 
tor. 

Control of the transceiver is ac- 
complished via serial interfaces to 
the synthesizer and modulator chips, 
which permit programming of oper- 
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ating frequencies, receiver gain, 
transmit power, or invoke a power- 
saving “‘sleep mode.” The SA601 RF 
front end integrates an LNA and 
mixer to translate the received RF 
signal to a first IF. The IF receiver 
includes a mixer and oscillator with 
buffered output, two IF amplifiers, a 
fast logarithmic received strength 
indicator (RSSIJ), and voltage regula- 
tor. It performs demodulation of the 
incoming signal, providing analog 
phase and amplitude signals for pro- 
cessing by a DSP chip. 

The RSSI output op-amp feedback 
pin is accessible, so designers can ad- 
just output level or add filtering. The 
SA7025 advanced frequency synthe- 
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sizer for the chip set features frac- 
tional-N division synthesis, provid- 
ing selectable channel spacing of 10 
to 5000 kHz. The synthesizer’s rapid 
switching capability (less than 2 ms) 
meets the TDMA standard’s strict 
frequency agility requirements. The 
SA900 dual-mode transmit modula- 
tor can operate as a conventional an- 
alog (AMPS) modulator or provide a 
complex I/Q signal for digital 
TDMA (IS-54) operation. Featuring 
an on-chip PLL synthesizer with 
VCO, the modulator also boasts a 
erystal oscillator buffer, program- 
mable prescalers, and a Gilbert cell- 
multiplier phase detector with pro- 
grammable charge pump output. 
Operating at 3 V, the entire set 

draws only 90 ma while transmit- 
ting, and 30 ma in transmit mode. Se- 
lection of the switchable “sleep” 
mode further lowers power con- 
sumption to 3.4 ma. Designers can 
further extend battery life by using 
a variable duty cycle scheme to alter- 
nate standby operation between re- 
ceive and sleep modes. Cost for the 
entire chip set is $30.00 in lots of 
1,000. 

Philips Semiconductors, 811 E. 

Arques Ave., P.O. Box 3409, 

Sunnyvale, CA 94088-3409. 

M@ LEE GOLDBERG 


3V/5V ETHERNET COMBO IC 
HAS PCMCIA INTERFACE 
The design of Ethernet interfaces 
for PCMCIA interfaces has been re- 
duced to a single-chip solution by the 
78Q8373 Ethernet Combo IC. Oper- 
ating on either 8 or 5V, the 78Q8373 
contains a complete 10Base-T Ether- 
net transceiver system and easily 
connects to any PCMCIA 2.1 compli- 
ant bus. If desired, the PCMCIA de- 
coding logic may be bypassed for 
connection to other types of busses. 
The chip features three user-selecta- 
ble power-saving modes - intelligent, 
standby, and shutdown which may 
be configured through internal reg- 
isters to maximize power Savings. 
Scheduled for full production in the 
second quarter of 1994, the trans- 
ceiver will cost approximately $19 in 
quantities of 100. LG 

Silicon Systems Inc, Myford Road, 

Tustin, CA 992680; (800) 624-8999, 

Ext.150. 
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LOW-COST REFERENCES 
COME IN SMALL SIZES 

A family of precision voltage refer- 
ences, the LM4040 and LM4041, of- 
fer a combination of stability, preci- 
sion, and low cost, all in one small 
package. Ideally suited for data-ac- 
quisition systems, process control, 
portable or cellular equipment, and 





other space-critical applications, the 
LM4040/41 boast a temperature 
drift curvature correction and a low 
dynamic impedance. Fully specified 
over the temperature range -40 to 
+85°C, the LM4040 comes in 2.5-, 
4.09-, 5-, 8.192-, or 10-V fixed-output 
versions. The LM4041 comes in.a 
1.225-V fixed-output or an adjustable 
1.24- to 10-V version. Both refer- 
ences are available in either a sur- 
face-mount, the SOT-23, or standard 
SO-8 and TO-92 packages. Available 
from stock, the LM4040/41 (2% ac- 
curacy) sells for $0.80, and the 
LM4040/41 (-£0.1% accuracy) sells 
for $1.95, both in lots of 100. ca 
Micrel Semiconductor, 1849 For- 
tune Dr., San Jose, CA, 95131; 
Marvin Vander Kooi, (408) 944- 
0970. 


MULTIPLEXERS BOAST 
EXTENDED SIGNAL RANGE 
A series of four analog multiplexers, 
the AD408/409 and the AD428/429, 
feature an extended signal range, in- 
creased performance, and low cost. 
All four can be operated from single 
5- to 12-V or dual ©15-V supplies 
over -40 to +85°C. With a maximum 
switching action of 150 ns, 1.6-mW 
maximum power consumption, typi- 
cal on-resistance of 100 0, anda typi- 
cal charge injection of 4 pC, the mul- 
tiplexers are ideal for audio and vid- 
eo routing equipment, battery 
powered and portable computer peri- 
pherals, ATE, and communications 
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systems. 

During high-speed switching the 
ADG408/428 switch between eight 
single-ended channels, while the 
ADG409/429 switch between four 
differential input channels. The 
ADG428/429 also offer on-chip ad- 
dress and control latches to assure 
easy microprocessor interface. The 
AGD408/409 is available in a 16-pin 
plastic DIP, cerdip, or SOIC. In lots 
of 100, they cost $3.50 each. The 
ADG428/429 is available in an 18-pin 
plastic or cerdip package, or a 20-pin 
PLCC, with prices for 1000-unit lots 
starting at $3.15 each. CA 

Analog Devices, Inc., 181 Ballard- 

vale St., Wilmington, MA, 01887; 

(617) 937-1428. 


DUAL MULTIPLEXER SUITS 
VIDEO APPLICATIONS 

A dual, 2-by-1 signal multiplexer, de- 
signed for wide-bandwidth systems 
such as HDTV and broadcast equip- 
ment, offers excellent harmonic and 


dynamic specifications. Its high data 
rate makes it equally well suited for 
other analog-signal-routing applica- 
tions in radar, communications, and 
data-acquisition systems. The 
MPC102 is powered by =£5 V and op- 
erates over -40 to +85°C. It is com- 
posed of four monolithic open-loop 
buffer amplifiers, two of which are 
internally connected to create one 
output, with switching stages. Key 
specifications include a 210-MHz 
bandwidth, 640-V/us slew rate, 68- 
dB channel crosstalk, and +6-mV/-8- 
mV switching transients. In addi- 
tion, the MPC102 features +4.6-mA 
(one channel) and +230-A (no chan- 
nel) quiescent current, and differen- 
tial gain and phase errors of 0.02% 
and 0.02’, respectively. The MPC102 
comes in a 14-pin DIPs, SOICs, and 
dice formats. Demonstration boards 
are now available for test and evalu- 
ation. Production units are also avail- 
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able. In lots of 100, the MPC102 costs 
$7.41 each. CA 
Burr-Brown, P.O. Box 11400, Tuc- 
son, AZ, 85734; Mary Douglass, 
(602) 746-1111. 


NEXT-GENERATION DIODE 
OPTIMIZED FOR SPEED 

The DFA25-10A HiPerFRED, a 
high-performance Fast Recovery 
Epitaxial Diode, is designed for use 
in power conversion and motor drive 
circuits. It is the first release in a 
family of next generation FREDs 
that were developed using a combi- 
nation of silicon Schottky and PIN di- 
ode construction. The 29-A, 1000-V 
FRED is characterized by a fast 
switching speed, (80 ns), a guaran- 
teed avalanche power rating of 13 
kW, and a low leakage current of 20 
pA. It also features excellent cur- 
rent characteristics and a soft recov- 
ery factor of one. Compared to to 


‘similar devices, the HiPerFRED also 


has 25% lower reverse recovery cur- 
rent characteristics. The DFA25-10A 
is available in TO-220, TO-247, and 
TO-264 packages. Future offerings 
from the HiPerFRED family will in- 
clude 600- and 1200-V device versions 
in similar packages. Available now, 
the DFA25-10A HiPerFRED costs 
$4.14 each in lots of 1000. CA 

IXYS Corporation, 3540 Bassett 

St, Santa Clara, CA, 95054; Rich 

Fassler, (408) 982-0700. 


INEXPENSIVE DAC 
FEATURES LOW POWER 
The HI1171, an 8-bit, 40-MHz DAC is 
specifically optimized for low-power 
operation. It draws a maximum of 80 
mW and provides current or voltage 
outputs with the addition of an exter- 
nal resistor. Used in digital televi- 
sion, image processing, PCMCIA 
cards, and wireless LANs, it fea- 
tures a differential linearity of less 
than 0.25 LSB (maximum), and an in- 
tegral non-linearity of less than 1.3 
LSB (maximum). Its typical glitch 
energy is 30 pV-s, and differential 
gain and phase are 1.2% and 0.5’, re- 
spectively. The HI1171 DAC comes 
in a 24-pin SOIC. The HI1171 is now 
in stock. It is available in quantities 
of 1000 units for $3.86 each. CA 
Harris Semiconductor, P.O. Box 
883, Melbourne, Fl, 32901; 1-800-4- 
HARRIS, ext. 7138. 
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LOWEST POWER 
SERIAL 12-BIT ADCs DRAW 
10pA AT SV 


100 Times Lower than the Next Best! 


The MAX186/MAX188 A/D converters sample 8 single-ended or 4 differential inputs with a throughput rate 
as high as 133ksamples/sec. At lower rates, supply current drops below 10HA, including reference current! 
For single-channel applications the MAX187/MAX189 come in space-saving 8-pin packages. 








Save Power & Space! 


SUPPLY CURRENT 


— 100mA 


10mA 











100x LOWER! 
SERIAL OUT 
100A 
10pA 
1 10... 5; 4100+3 "4k 
CONVERSIONS/sec. 
Choose Your 5V » Power 12-Bit ADC 
Part Output Input Sample Power Call For 
= Format Channels Ref Rate Down (max) Pins* Price’ EV Kit: 
MAX186 Serial 8 INT 133ksps 10uA 20 $8.95 MAX186EVSYS _| 
MAX187 Serial 1 INT 75ksps 10uA 8 $7.45 MAX187EVSYS _| 
MAX188 Serial 8 EXT 133ksps 10uA 20 $8.45 MAX186EVSYS 
MAX189 Serial 1 EXE 75ksps 10uA 8 $6.95 MAX187EVSYS 
MAX191 Parallel 1 INT 100ksps 50uA 24 $9.60 MAX191EVSYS 


* Package Options Include DIP, SOIC, and SSOP 
+ 1000-up Recommended Resale, FOB, USA 
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CALL TOLL FREE 1-800-722-8266 


For a Design Guide or Free Sample 
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FLEXCORE LIBRARY EASES THE TASK | startin 
OF EMEDDED-CONTROLLER OPTIMIZATION | Crt core. The alternative relation 


ven though many companies 

offer a selection of configu- 

ration options for their em- 
bedded controllers, it’s a rare case 
when an off-the-shelf unit is a per- 
fect fit for an application. For a bet- 
ter fit, designers often explore the 
possibility of creating an optimized 
version of the controller. But that 
process usually takes many months 
and is practical only for the highest- 
volume applications. However, with 
the FlexCore design library, design- 
ers at Motorola came up with a de- 
sign approach that allows customers 
to create application-optimized ver- 
sions of a controller quickly and with 
minimal design overheads. 

Based on standard-cell design 
methodology, and dense, triple-level- 
metal cell designs, the FlexCore li- 
brary allows designers to quickly 
bring highly integrated, yet applica- 
tion-optimized processors to market. 
Such processors can reduce board 
area and power consumption, yet at 
the same time improve system reli- 
ability and producibility. Designers 
would typically follow the produc- 
tion flow for a standard-cell chip— 


selecting and interconnecting the de- 
sired library cells, verifying the net 
list, and then fabricating the chip. 

Custom products designed with 
the F'lexCore scheme can include any 
of several 68000-family processor 
cores and 100,000 gates or more of 
custom (megacells or hand-crafted 
logic). Cores currently available in- 
clude the 8 MIPS static EC000 and 
the 8 MIPS static 68020 processors. 
Additional cores now in development 
include a 12 MIPS 68030 (due late 
1994), a 86 MIPS 68040 (due mid- 
1995), and 100 MIPS 68060 and 
PowerPC cores by late 1995. All the 
cores are updated and enhanced, but 
totally software compatible versions 
of the standard processors. The stat- 
ic-logic-based designs can operate at 
either 3.8 or 5 V, and allow the clock 
to be stopped to reduce power drain 
when no CPU activity is needed. 

The FlexCore design approach 
combines Motorola’s proprietary 
system design expertise and proces- 
sor building blocks from the 68000 
and PowerPC families. There will be 
two types of design “partnership” 
options offered by Motorola—for 
high-volume users, the relationship 


will allow the customer to craft a to- 
tally optimized solution starting 


ship would allow companies to de- 
sign an optimized chip, but leverage 
Motorola’s manufacturing and 
sales/distribution channel to market | 
the product. 

Companies that are using the first 
partnership approach include Digital 
Equipment Corp. and SunDisk 
Corp., which use the optimized con- 
trollers in the products it sells. The 
alternate approach, used by Peerless 
Systems Corp., allows Motorola to 
market the custom-designed control- 
ler in addition to Peerless employing 
it in its product. For developers, over 
200 third-party tools already exist 
for 68000-based designs, and Orion 
Instruments Inc., Menlo Park, Calif., 
will support hardware emulation of 
the FlexCore elements. Because 
each process is a custom design, pric- 
ing varies, but a typical non-recur- 
ring engineering charge to support 
the design is about $125,000. 

Motorola Inc., Microprocessor 
and Memory Technology 
Group, 6501 William Cannon 
Dr. W., Austin, TX 78735-8598, 
Sue Cozart, (512) 891-2134. 
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MPEG I FULL-MOTION DECODER IC 
EASES MULTIMEDIA CARD DESIGN 


n addition to performing full- 
motion-video decompression ac- 
cording to the MPEG I stan- 
dard, the ZR36100 is the first MPEG 
I decoder to process the MPEG I sys- 
tem-layer information. That process- 
ing includes separating the discrete 
MPEG I video and audio bit streams 
and automatically synchronizing the 
decompressed video output with the 
output data of a downstream MPEG 
I audio chip. The ZR36100 decoder 
eliminates a considerable amount of 
system overhead logic, including the 
need for a host processor or dedicat- 
ed microcontroller. That will further 
reduce the cost of adding MPEG I de- 
compression to computer systems. 
The CMOS chip fully conforms to 
the MPEG I standard, processing 


EIJE LECTRONIC 


MPEG bit streams at rates of up to 5 
Mbits/s. That allows the chip to sup- 
port SIF resolutions for both 352-by- 
240-pixel NTSC (80 Hz), and 352-by- 
288-pixel PAL (25 Hz) formats. Fea- 
tures of the chip include user-selec- 
table progressive or full CCIR601 
interlaced video output, as well as 
special commands for 3:2 pull down, 
random access, fast search, slow mo- 
tion, single stepping, and freeze- 
frame. In addition, the ZR36100 can 
do high-resolution still-image decod- 
ing. 

The combination of features posi- 
tions the chip well for cost-sensitive 
multimedia subsystems. As lower- 
cost systems proliferate, MPEG I 
playback will be adopted as a stan- 
dard system feature, putting it in the 
mainstream, rather than relegating 
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VIDEO CHIP SUPPORTS 
AVI, MPEG ENVIRONMENTS 
Designed specifically for Audio-Vid- 
eo Interleaves (AVI) and MPEG 
playback environments, the VxP201 
video processor features full vertical 
and horizontal bilinear filtering. This 
includes scaling, zooming, anti-alias- 
ing, and interpolation, all without the 
use of external line buffers or memo- 
ry. Other features include a glueless 
interface to most popular MPEG au- 
dio and video decoders. On-chip au- 
dio-video synchronization support 
helps reduce the host overhead. 
High-resolution 24-bit true-color 
graphics are supported, up to 1280 by 
1024 pixels. Samples of the VxP201 
are available now. The VxP201 video 
processor is housed in a 208-pin plas- 
tic quad flat pack. RN 

Aura Vision Corp., 47865 Fremont 

Blvd., Fremont, CA 94538; (510) 

440-7180. 
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EPLACE “8” 13-BIT DACs 
“8” AMPS WITH ONE IC! 


Upgrade Your 12-Bit System to 13-Bits at Only $3.70/DAC* 


The new MAX547 fits eight 13-bit DACs with output amplifiers in the space of one, 
while providing twice the resolution of 12-bit alternatives. 








SAVE SPACE 


IMPROVE ACCURACY 


MAX547 INL vs. CODE 








@ 13 BITS 





DIGITAL CODE 





¢ Buffered Voltage Outputs ¢ Unipolar or Bipolar Output Ranges 


¢ Guaranteed Monotonic Over ¢ High-Speed Parallel Interface 
Temperature ¢ Available in PLCC or Flatpack 


DA COWERTRS ANAS > g FREE D/A Converter Design Guide—Sent Within 24 Hours! 
Smallest Quad DACs p= 
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TIMING CHIPS DELIVER HIGHEST SPEEDS, 
TIGHTEST SKEWS For Top CPUS pave Bursky 


s the operating speeds of 

the most advanced micro- 

processors exceed several 
hundred megahertz, the clock buff- 
ers and generators that supply criti- 
cal timing signals to the secondary 
cache memory, the CPU, and other 
subsystems play an important role in 
determining system performance. 
Large signal skews require that de- 
signers allow extra timing margins 
on the other components—that 
means either using more-expensive 
and faster parts to compensate for 
the larger skews, or reducing the 
skews and getting faster operation 
without upgrading system logic. 

By keeping skews small—under 
150 ps output-to-output within a 
group—TriQuint Semiconductor has 
come up with a moderately priced 
family of clock generators and buff- 
ers that are well suited for use with 
DEC’s Alpha AXP, IBM and Motoro- 
la’s PowerPC, and other high-speed 
CPUs. The family consists of the 
GA1089 and TQ1090, 11-output confi- 
gurable clock buffers, and the 
TQ2059, TQ2060, and TQ2061 high- 
frequency clock generators. 

The two clock-buffer chips are 
similar—both are in 28-lead J-leaded 
surface-mount packages and pack a 
phase detector, a VCO, division logic, 
and output buffers arranged in 
groups. The high-performance PLL 
formed by those blocks requires no 
external resistors or capacitors and 
operates with minimal jitter—under 
200 ps period-to-period (worst case). 
Besides pin-to-pin skews of under 
150 ps, the group-to-group skew on 
the same chip is less than 350 ps. Sig- 
nal rise and fall time is 1.4ns. Most of 
these numbers are at least 50%-100% 
better than other buffers. 

Both chips can be configured in 
one of two output arrangements. 
The GA1089 has 8 outputs at the in- 
put reference frequency and 2 out- 
puts at double the input. Or, it can be 
configured to deliver 9 outputs at 
half the input frequency and 1 out- 
put at the input. The 11th output is 
fed back to the input of the VCO. The 
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TQ1090 has 3 output groups. Group 
A delivers 4 outputs at the reference 
frequency, 4 more at twice the refer- 
ence from group B, and 2 more at 
four times the reference from group 
C. Or, it can deliver 5 outputs at half 
the reference frequency, 3 at the ref- 
erence, and 2 at double the reference 
(A, B, and C, respectively). 

Input reference frequencies can 
span 65 to 90 MHz for the GA1089, 
with outputs hitting 180 MHz on the 
high side. The TQ1090 allows for low- 
er reference inputs. It accept 33 to 45 
MHz inputs and still delivers 122 to 
180 MHz on the 4X outputs. Higher- 
frequency versions will be offered— 
TriQuint expects 240-MHz options 
later this year. Both buffers offer 
near-zero propagation delays—350 
ps £500 ps, maximum (for more-re- 
laxed systems, there are versions 
with a delay of 350 ps £1000 ps). 

With its abundant 1X outputs, the 
GA1089 is well suited for high-per- 
formance systems that typically op- 
erate at frequencies higher than the 
bus frequency. The TQ1090, with its 
mix of output options, fits well into 
moderate-performance systems that 
need both multiplied and divided 
clocks. The TQ1090 also allows the 
phase relationship of the group A 
outputs to the group B and C outputs 
to be varied by -2t, -t, 0, or +t (t = 1/ 
VCO frequency). Both chips deliver 
symmetrical TTL-compatible signals 
and sink or source 30 mA. 

LEC TRONI C DE S§S 
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Generating direct high-frequency 
clocks, the TQ2059/60/61 have out- 
put ranges of 200 to 350 MHz, 350 to 
000 MHz, and 500 to 700 MHz, respec- 
tively, based on inputs of 20 to 35 
MHz, 35 to 50 MHz, and 25 to 35 MHz. 
All three deliver one differential, 
positive-referenced ECL output with 
a 600-mV signal swing. Operating 
from 5 V, the clock generators havea 
common-mode voltage range of V4, - 
1.2 V maximum and V,,dd - 1.6 V 
minimum. Period-to-period output 
jitter for the TQ2059 is 30 ps pk-pk, 
typical, and 120 ps, maximum. For 
the TQ2060, the numbers drop to 50 
and 125 ps, respectively; while for 
the TQ2061, the jitter drops to 25 and 
70 ps. Combined with the very tight 
low-jitter duty-cycle control, these 
devices meet the input specs for the 
Alpha AXP CPUs. 

The clock chips also contain 200-0 
pull-down resistors that can be used 
when AC-coupled outputs are re- 
quired. Several test modes are also 
included to simplify system debug 
and testing, by permitting the sys- 
tem to slow the clock or bypass the 
on-chip PLL. Samples of the clock 
buffer and clock generator chips are 
now available, with production quan- 
tities in the third quarter. Prices 
start at less then $9 in high volume. 

TriQuint Semiconductor, 2300 
Owen St., Santa Clara, CA 95054; 
Sunil Sanghavi, (408) 982-0900. 
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CUT RS-485 POWER 
CONSUMPTION IN HALF! 


Lowest Power RS-485 IC Uses 250nA Supply Current—Max 


The new MAX487 RS-485 transceiver uses a Scant 250uA, making it the lowest power RS-485 IC 
available. The MAX487's “% unit load input impedance allows up to 128 transceivers on the bus 
at one time. Plus, slew-rate-limiting dramatically lowers radiated EMI while reducing reflections 
caused by mismatched cable terminations. 


@ 250A Supply Current 





REDUCE RS-485 POWER CONSUMPTION 
100000 


Full Duplex Available 


¢ 2.5Mbps Guaranteed 
Data Rate 


¢ 128 Transceivers on Bus 
¢ 1A Shutdown Mode 





SUPPLY CURRENT: pA 








Data Rate Max# ISUPPLY | Full/Half ot 
MAX481 [| 1/1 | 250 | 32 | 500 | Half |} $1.25 | 10uA Shutdown 


| 82 | =6500_ | Half | ~$1.25 | LTC485 Second Source _| 





FREE intertace Design Guide—Sent Within 24 Hours! 
includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 


For a Design Guide or Free Sample 
MasterCarde and Visa® are accepted for Evaluation Kits or small quantity orders. 
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SCALABLE ARCHITECTURE GIVES LOGIC 


ANALYZERS EXPANSION CAPABIL 


he TLA 510 and TLA 520 log- 

ic analyzers use a scalable 

architecture called Power- 
Flex that allows users to extend ac- 
quisition memories as needed. The 
instruments come with 8-kbit-per- 
channel memories, which can be ex- 
tended to 512 kbits/channel. In the 
timing mode, memory can reach 2 
Mbits/channel. 

The TLA 510 has 100 channels and 
can be expanded to 200 channels. The 
TLA 520 comes with either 150 or 200 
channels. Microprocessor support 
packages are available for more than 
100 devices, including the Intel Pen- 
tium and P54C. Inthe state mode, the 
units run at 100 MHz, and timing 
mode speed is 400 Msamples/s. A 16- 
state, 100-MHz, real-time trigger ca- 
pability with two 32-bit counter-tim- 
ers allows designers to accurately 
trace complex activity and locate 
sources of problems. 

The graphical user interface is 
mouse-driven for easy operation, 
and a 14-in. color display speeds trou- 
bleshooting by display more infor- 
mation on the screen at once. Stan- 
dard features include an Ethernet in- 
terface, so the analyzer can easily be 
integrated into an engineering net- 
work. 

An optional performance analysis 


VXI CARD EMULATES, 
TESTS COMPLEX BUSES 

One two-slot VXI card holds both a 
bus-emulator architecture and stim- 
ulus-response architecture for test- 
ing complex digital buses. The SR192 
offers up to 192 I/O channels and 20 
timing and control signals. In bus- 
emulation mode, channels are 
grouped in 8-pin groups. In stimulus- 
response mode, each channel can be 
either an input or an output. Users 
can order channels in groups of 16 as 
needs change. Six SR192s can be syn- 
chronized to yield 1152 channels. Sig- 
nals can be clocked at up to 50 MHz. 
Users can select TTL-compatible 
driver/receivers or driver/receivers 
that can be programmed to +115 V 
with 50-mV resolution. Optional 
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software package creates a graphi- 
cal representation of where the us- 
er’s software is spending most of its 
time. Consequently, designers can 
quickly determine where their time 
can most profitably be spent optimiz- 
ing the program. 

Base price for the TLA 510 is 
$18,000. Optional memory depths in- 
clude 82 kbits, $4000; 128 kbits, 
$8000; and 512 kbits, $12,000. Base 
price for the TLA 520 is $33,000. Op- 
tional memories include 32 kbits, 
$8000; 128 kbits, $16,000; and 512 
kbits, $24,000. The performance 
analysis software costs $1500. A 50- 
MHz pattern-generation option for 
the TLA 510 is $7290. 

Tektronix Inc., Test and Mea- 
surement Group, P. O. Box 
1520, Pittsfield, MA 01202; (800) 
426-2200. 
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built-in DACs offer three voltage 
groups. The message-based module 
is compatible with the Standard 
Commands for Programmable In- 
struments. SR192 prices range from 
about $10,000 to $40,000 depending 
on channel count and options select- 
ed. Delivery is in 90 days. JN 

Talon Instruments, 150 E. Arrow 

Hwy., San Dimas, CA 91773; (909) 

599-0690. 


PC-BASED SYNTHESIZER 
OFFERS HIGH RESOLUTION 
Using 82-bit direct digital synthesis 
technology, the DDS-100 IBM PC/ 
AT plug-in board produces sine 
waves from 20 Hz to 20 MHz with a 
resolution of 0.0116 Hz. The 10-bit 
amplitude is programmable to a 
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jumper-selected maximum of £1 or 


+5 V. The unit can also supply a 


TTL-compatible square wave, which 


is generated directly from the sine 
wave and can be used to synchronize 
external equipment to the DDS-100. 
The board can serve as a program- 
mable digital clock source because 
its TTL output has the same frequen- 
cy range and resolution as the sine 
wave output. The board comes witha 
Windows application that provides a 
user-friendly interface that supplies 
frequency and amplitude selection - 
and modulation functions that in- 
clude am, fsk, frequency hopping, 
and burst mode. Included are soft- 
ware drivers for C anda dynamic link 
library for software development 
under Windows. The DDS-100 costs 
$495. Reseller and OEM discounts 
are available. JN 

Quatech, 662 Wolf Ledges Pkwy,., 

Akron, OH 44311; (216) 434- 


3154. 


40-MHZ VXI COMPUTERS 
HOLD THE PRICE LINE 
The VXIpc-486 Model 240 series of 
embedded VXIbus computers offers 
40-MHz performance at the same 
price as the 20-MHz units they super- 
sede. The C-size modules come in 
one-, two-, and three-slot versions. 
One-slot units feature full PC/AT 
functionality. Two-slot models add a 
3.5-In. floppy drive and up to 525 
Mbytes of hard-disk storage. The 
three-slot computers come with the 
3.5-In. drive and up to 1.2 Gbytes of 
hard-disk space. All have connectors 
for an external floppy drive, a VGA 
or SVGA monitor, a GPIB interface, 
serial and parallel ports, and VXI 
clock and trigger signals. An ISA ex- 
pansion kit for two 16-bit plug-in 
boards is available for the two- and 
three-slot computers. The comput- 
ers use the proprietary TIC ASIC, 
which implements all VXI-defined 
protocols and features an internal 
cross-matrix switching system for 
routing between lines, as well as to 
and from the front panel and out- 
board clocks. The VXIpc-486 Model 
240 is available now at prices start- 
ing at $3695. JN 
National Instruments Corp., 6504 
Bridge Point Pkwy., Austin, TX 
78730-5039; (800) 433-3488 or 
(512) 794-0100. 
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INDUSTRY’S FIRST RAIL-TO-RAIL., 
100ns COMPARATORS 
OPERATE DOWN T0 2.7V! 


Input Range Extends Beyond the Supply Rails, Only 350A Supply Current 


SUPERIOR SPEED vs. POWER 
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With inputs that extend beyond the supplies, these devices compare 
Signals as large as the supply without power-consuming resistor dividers. 


1000 15000 2000 2500 
SUPPLY CURRENT™* (JA) 


¢ Single & Dual in 8-pin SO ¢ 12,A Shutdown Mode (MAX941) 
¢ Quad in 14-pin SO ¢ No External Pull-Ups Required 





The new MAX941 single, MAX942 dual, and MAX944 quad are the first high-speed, low-power comparators 
guaranteed to operate from a 2.7V single-supply with a propagation delay of less than 100ns. And to 
simplify 3V and 5V designs even further, inputs extend beyond both supply rails, and outputs are 


CMOS/TTL compatible without external pull-ups. 


Select the Ideal 3V or 5V High- Speed Comparator From the Industry Leader 








i a a ee -200mV to 3.5V $1.70 
Moe ad a eee -200mV to 3.5V $2.95 
MAX909 ce ee -200mV to 3.5V $1.50 


*Supply Current is per comparator, Ta = 25°C tMAX941 available in Apr 
**1000-up recommended resale, FOB USA +tMAX909 has complementary outputs 


or aws =. axa s,| FREE Op Amp/Comparator Design Guide—Sent Within 24 Hours! 


Data Sheets 


%: Lowest Offset & peyaa ipods = 
= Dual/Quad Op Amps in SO Package a 
= Guarantees 180:¥ Vos. 4.5 pV/'C [__wasmeumcaner | K 
= ft. 17.A yc it in 8-1 = Se | 

< : A TI 


CALL TOLL FREE 1-800-998-8800 


Spee | For a Design Guide or Free Samples 
#5240 nar anal MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX(408) 737-7194. 


Distributed by Arrow, Bell, Digi-Key, Elmo, Hamilton Hallmark, and Nu Horizons. Authorized Maxim Representatives: AL, M-Squared, Inc.; AZ, Techni Source Inc.; CA, Mesa, 
Pro Associates, Inc., Infinity Sales, Inc.; CO, Component Sales; CT, Comp Rep Associates; DE, TA! Corporation; FL, Sales Engineering Concepts; GA, M-Squared, Inc.; ID, E.S. 
Chase; IL, Heartland Technical Marketing Inc.; IN, Technology Marketing Group; IA, JR Sales Engineering, Inc.; KS, Delltron; LA, BP Sales; MD, Micro-Comp, Inc.; MA, Comp Rep 
Associates: MI, Micro Tech Sales; MN, Mel Foster Technical Sales, Inc.; MS, M-Squared, Inc.: MO, Delltron; MT, E.S. Chase; NE, Delltron; NV (Reno, Tahoe area only) Pro 
Associates, Inc.: NH, Comp Rep Associates; NJ, Parallax, TAl Corporation; NM, Techni Source Inc.; NY, Parallax, Reagan/Compar; NC, M-Squared, Inc.; OH, Lyons Corporation; 
OK, BP Sales: OR, E.S. Chase; PA (Pittsburgh area) Lyons Corporation, (Philadelphia area) TA! Corporation; SC, M-Squared, Inc.; TN, M- Squared, Inc.; TX, BP Sales; UT, 
Luscombe Engineering Co.; VA, Micro-Comp, Inc.; WA, E.S. Chase; WI, Heartland Technical Marketing, Inc. 
Distributed in Canada by Arrow. Authorized Maxim Representative in Canada: Tech Trek. 
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Because youre 


thinking fast... First we cut noise, 





distortion, settling time and power. 
Now we’ve made big cuts in prices Now... 


too. Recent reductions in our op amp 
family averaged 25%, which means 
you get exceptional performance for 
your money. That applies to the newest 
additions to our low-noise, voltage-feed- 
back op amp family too. For example: 


230MHz GBW, 1.6nVAHz 
voltage noise, $3.95* 


Our new CLC426 couples high gain- 
bandwidth and low noise with a fast 
400V/s slew rate and 16ns settling 
time (0.05%). You get low distortion 
and adjustable supply current too. 

It’s priced right for applications like 
wideband low-noise integrators, input 
buffers for hi-resolution A/Ds and 
other signal-conditioning applications 
requiring the combination of speed, low 
noise, low distortion and low dc errors. 


Dual high-BW, low-noise 

op amp for $2.75/amp* 

In a class by itself, the new CLC428 
packs two unity gain stable, 135MHz 
GBW op amps with 2.0nV/Hz voltage 
noise in the same package. This lead- 
ing-edge device also features a fast 
400V/us slew rate and 16ns settling 
time to 0.05%. This dual op amp offers 
great performance for the price and is 
ideal for multichannel integrator appli- 
cations such as state-variable filters. 








Don't cut yourself out of the best deals 
in op amps. Call today and find out just 
how much performance you can get 
for the money. 


In Europe, contact Comlinear Europe Ltd., 


Grelna i asels 15 Mercia Business Village, Westwood Business Park 
7 1! Coventry CV4 8HX, England. 
Pojelereieon 


Phone 44 203 422958, Fax 44 203 422961 


Solutions with speed 


*US. list price in 1,000s. 
4800 Wheaton Drive 
meat @re)|||alcy @1@) 3186 er0) 


(303) 226-0500 
1-800-776-0500 (USA) READER SERVICE 198 © 1994 Comlinear Corporation 





Bargain buffers and 
Wife l=) ey] alo Me) oe-lag] os 


Fast buffers use little power. 
Pick from two new closed-loop, 
unity-gain buffers for video switch 
buffers, testpoint drivers and very 
high-speed active filters. The 
270MHz CLC109 delivers a 350V/us 
slew rate at just 3.5mA (+ 5V). And 
just for $1.49* The 800MHz 
CLC111 slews at a blazing 3500V/us 
at 10.5mA. And it’s only $2.75* 
READER SERVICE 200 


Dual op amps also combine speed, 
low power. For dual selectable-gain 
amplifiers, video signal multiplexing 
and a host of amplifier and driver 
applications, pick the 6b2MHz 
CLC431(with disable input) or the 
CLC432. They take 7mA/Amp, slew 
at 2000V/us, support video specs and 
operate on +5 to +15V supplies. Priced 
at just $2.99* and $2.49* respectively. 
READER SERVICE 201 


Prices cut on ultra-high-perfor- 
mance hybrids. Need great distortion 
specs for fast, precision ADs and 
receiver IF stages? How about high 
output swing? Check the prices on 
our 170 MHz, high-gain CLC205 
and CLC207. And the low gain, 
270MHz CLC232. All three combine 
high speed with ultra low distortion. 
And prices start at just $24.50* 


*U.S. list price in 1,000s. 
READER SERVICE 202 
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NEW PRODUCTS 


INSTRUMENTS 


SERIES OF TOOLS TEACH DESIGNERS 
BOUNDARY-SCAN TEST TECHNIQUES 


esign and test engineers of 
nearly any experience level 
can increase their proficien- 
cy in IEEE-1149.1 (JTAG) boundary- 
scan test techniques with an array of 
training aids. The comprehensive 
collection includes a boundary-scan 
board, a videotape, a CD-ROM, train- 
ing software, and two workshops. 

The boundary-scan board was de- 
signed to evaluate [IEEE-1149.1 test 
tools and equipment, as well as for 
educational purposes. The board has 
several boundary-scan devices, in- 
cluding an ASIC that supports built- 
in self-test, internal scan, and inter- 
nal test. It also supports pseudo-ran- 
dom pattern generation, parallel sig- 
nature analysis response capture, 
single and multiple scan paths, and 
interconnect testing. 

The first part of the 74-min. video- 
tape introduces design-for-test, the 
work of JTAG, and the [EEE-1149.1 
specification. The second part goes 
more deeply into the specification, 
explaining the boundary-scan bus ar- 
chitecture and describing the bene- 
fits of testability. 

The CD-ROM contains reference 
materials. Included is the IEEE- 
1149.1 standard, the Test Bus Evalu- 





DIGITAL I/O CARD HAS 
216 BUFFERED LINES 
The PCDIO216-P buffered digital I/ 
O board is useful for data acquisi- 
tion, process control, and other appli- 
cations that use TTL signals to drive 
indicator lights, 5-V contact clo- 
sures, small relays, and other such 
devices. The PC/AT-bus board also 
supplies the high sink-current capa- 
bility and pin-to-pin compatibility 
needed to interface with a variety of 
popular isolation relay racks. The 
board holds a total of 216 bidirec- 
tional, buffered digital I/O lines. The 
PCDIO216-P costs $425 and is avail- 
able from stock to one week after re- 
ceipt of an order. JN 
Industrial Computer Source, 
10180 Scripps Ranch Blvd., San 
Diego, CA 92131-1298; (800) 523- 
2320. 
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ation Report, and applications notes 
and data sheets for Texas Instru- 
ments’ catalog products. The report 
was compiled by TI’s Defense Sys- 
tems and Electronics Group to evalu- 
ate the effects of standard test buses 
on testability. 

The Sean Educator training soft- 
ware, which is free, covers the fun- 
damentals of boundary scan. The 
self-paced, menu-driven package 
runs on any IBM-compatible PC. 

The two-day Design for Testabili- 
ty Workshop covers principles engi- 
neers should follow to design IEEE- 
1149.1-testable devices, printed-cir- 
cuit boards, and systems. The Asset 
Workshop uses hands-on training 
with actual hardware to discuss TI’s 
Advanced Support System for Emu- 
lation and Test. 

The scan board costs $1295, the 
testability videotape $149, the IEEE- 
1149.1 CD-ROM $119, and the work- 
shops $795 each per person. Work- 
shop information can be obtained by 
calling (800) 386-5236 ext. 3904. 

Texas Instruments Inc., Semi- 
conductor Group, SC-94033, 
Literature Fulfillment, P. O. 
Box 225558, Dallas, TX 75222- 
5558; (214) 638-0333. LETTTTET 
m@ JOHN NOVELLINO 


EMULATOR SUPPORTS 
100-MHZ PENTIUM 
The LA/ICE-I54 is an in-circuit emu- 
lator for Intel’s Pentium processor 
at iCOMP index 815/100MHz (735/ 
90MHz). The system supplies tradi- 
tional emulation features like start- 
stop, examine-deposit, breakpoints, 
and single stepping. When combined 
with the ML4400 logic analyzer, the 
system offers real-time trace, trig- 
ger, and overlay memory. The emu- 
lator comes with a version of Sys- 
tems and Software’s SoftProbe pro- 
tected-mode C debugger, which runs 
on the user’s PC. Prices range from 
$10,000 for a debugging system 
without a logic analyzer to $34,475 
for a fully equipped system. JN 
American Arium, 14821 Cham- 
bers Rd., Tustin, CA 92680; (714) 
731-1661. 
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Precision Motion 


State-of-the-art 
Motion Processor 


~ Incorporate advanced motion control into 
_ your products with PMD’s multi-axis servo 
- control chipset. 


Avoid months of design, testing and 
integration. PMD's new MC1401 already 
contains all the features you need at an 
incredibly low price. 


The MC1401 interfaces directly a your 
motors and amplifiers. Designed into your 
_ system's control board-—it's a complete 
motor controller on a chip. 


_Forassistance in developing applications, 
try our Motion Development System, 
_ providing a fully functional 4-axis motion 
board, extensive C-source coding 
examples, and complete schematics 


MC1401 Motion 
_ Processor Features 
° Up to 4 Servo Axes 
¢ S-Curve Profiling 
e Electronic Gearing 
¢ PID with Feedforward 
¢ Compact Package 
e Very Low Cost. 


S-Curve profile increases smoothness 
_ and reduces load ringing, resulting in fast 
transfer times. 


Performance Motion Devices 


11 Carriage Drive, Chelmsford, MA 
TEL: (508) 256-1913 FAX: (508) 256-0206 
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NEW PRODUCTS 


COMPUTER BOARDS 


SOLID-STATE DISK DRIVE 
HOLDS 32 MBYTES 

Up to 32 Mbytes of NAND EEPROM 
fit on the PCF932 solid-state disk 
drive. Compatible with the PC bus, 
the board is a rugged hard-disk emu- 
lator in an 8-in. XT card format. With 
no moving parts, it is highly resis- 
tant to dust, shock, and vibration. An 
operating temperature range of 0° to 
70°C makes the board suitable for in- 





dustrial-automation and process- 
control applications. Access time is 
rates at 0.5 ms, and sustained data 
throughput attains 6.4 Mbits/s. No 
device drivers are required—an on- 
board extended ROM BIOS allows it 
to run as a boot disk. The supply volt- 
age is 5 V only, simplifying integra- 
tion. Available now, the PCF932 sells 
for $2584 with 32 Mbytes, in quanti- 
ties of 100. RN 

MemTech Inc., 1257-A Tasman 

Dr., Sunnyvale, CA 94089; (408) 

745-1600. 


X.25 BOARD FITS 

3U VME FORM FACTOR 

The capability to handle X.25 com- 
munications is now available on a 3U 
VMEbus card. The VIX25 dual-chan- 
nel card lets any VMEbus system im- 
plement long-distance digital com- 
munications over packet-switched 
public and private wide-area net- 
works. It’s built with a 16-MHz 68302 
processor and holds 1 Mbyte of static 
RAM with circular buffers. The 
data-transfer rate ranges up to 2 
Mbits/s for private networks, and 64 
kbits/s for public networks. While 
consuming just 3.5 W, the board of- 
fers two full-duplex X.21bis chan- 
nels. Bundled software allows the 
board to run the X.25 protocols with- 
out host intervention. The software 
interface with the host is done 
through shared memory on the 
VMEbus. The VIX25 is compatible 
with most standard real-time operat- 
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ing systems. The board costs $2055 | 
in small quantities. RN 
PEP Modular Computers, 5010 
East Shea Blvd., Suite C226, 
Scottsdale, AZ 85252; (602) 483- 


7100. 


AUDIO-CARD FAMILY 
FEATURES 3D SOUND 
Three-dimensional sound can be 
achieved without software program- 
ming by the 3D family of audio cards. 
The 16-bit boards are built using the 
wave-synthesis technique for sound 
reproduction. The 8D sound comes 
from a proprietary Sound Retrieval 
System technology. Other features 
include 20-voice FM synthesis. The 
three boards include the Pro 3D, the 
Premium 3D SCSI 2, the Premium 
38D MCD, and the Professional Wave 
Table Upgrade. The Premium 3D 
SCSI 2, which comes with a 2.5- 
Mbyte/s SCSI-2 adapter, and the 
Premium 3D MCD are wave-table 
upgradable. The Pro 8D consists of a 
Premium 8D SCSI 2 card, but has the 
upgrade already installed. It starts 
at $199. RN 

Media Vision, 47300 Bayside 

Pkwy., Fremont, CA 94538; (510) 

770-8600. 


14-COLOR LCD ENHANCES 
INDUSTRIAL COMPUTER 
A large color VGA flat-panel display 
accompanies the industrial comput- 
er in the DisplayPac-Vista. The com- 
plete workstation is built with a 14- 
in. color TFT LCD, a 66-MHz 486DX 
microprocessor, a resistive touch 
screen, and up to 32 MBytes of 
DRAM. The system suits space-con- 
scious machine-control and process 
environments. The entire unit draws 
about half the power of a compara- 
bly sized CRT. It comes in a 12.5-by- 
15.5-by-4.5-in. rugged metal open- 
frame panel mount, or a 19-in. rack- 
mount version. Both have bays avail- 
able for a 1.44-Mbyte floppy drive, a 
2.5-In. hard drive (capacity up to 500 
Mbytes), or a dual-slot PCMCIA 
socket. Six expansion slots accept 
standard AT-bus add-in boards. A 33- 
MHz DisplayPac-Vista system, with 
4 Mbytes of DRAM, sells for $7435 in 
large quantities. RN 

Computer Dynamics Sales, 107 S. 

Main St, Greer, SC 29650; (803) 

877-8700. 
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ALL FOR PAPERS 


The Portable By Design Conference and Exposition 


Sponsored by Electronic Design Magazine 


Deadlines: 
Abstracts: October 10,1994 
Full Papers: December 1,1994 


Electronic Design is soliciting technical papers to be presented at 
the Portable By Design Conference February 15-17,1995 in 
the Santa Clara Convention Center, Santa Clara, Calif. 


Engineers experience in designing portable electronic systems of all 
types are invited To share their expertise. Ine range of eligible design 
applications includes computing, communications, data-entry, NaviIga- 
tion and instrumentation-n either vertical and horizontal markets. 


Papers should emphasize problem solving and provide insights Into 
specifying and designing portable systems. 


General topics To be Covered include: Microprocessors ANd microcon- 
trollers; Power Sources and circuits;Power management Techniques; 
Batteries; Conneciivity(e.g. docking, public wired network and all wire- 
less); Software(e.g. operating systems including proprietary OS and 
application development); Peripherals (e.g. PCMCIA, GPS, storage); 
Displays; Inout devices; industrial, medical, and test equipment: and, 
system design considerations (€ g accelerated product development, 
testing, size, ergonomics, packaging, and ruggedness) 

To participate, resoond To this call for papers by sending a ONE-paro- 
graph abstract of a paper you would like fo present. Papers snould be 
oriented toward solving specific design problems. 


Abstracts should be sent to: Program Chair, Portable By Design 
Conference, c/o Electronic Design Magazine, PO. Box 821, 
Hasbrouck Heights, NJ 07604. Or, send by fax fo (201) 393-0204. 


NEW PRODUCTS 


OUTSTANDING 
FEATURES 


M™@ High operating frequency (80 MHz) 


M@ Infinite delay increments 
M@ Custom parts readily available 
Mm “JIT” delivery 


M™@ Drop-in replacement for hybrid delay lines 
™ Voltage & temperature compensated 


Clifton, New Jersey 07013 


"Patented 






data ° 
delay 


(201) (73-2299 
FAX (201) 773-9672 





S OLID STATE IS OUR BUSINESS 


Our Solid State Relays 
Are Solid In Every Way 


Ste, 





25 years of solid state relay experience—commercial/industrial expe- 
rience since 1968. All of our products contain that know-how. Our 
price/performance ratios are better than ever. Here is an example: 


The C45 series of solid state ac relays are optically isolated to 4000 
Vrms. The units contain back-to-back photo SCRs and a zero crossing 
circuit developed by Teledyne. The tight zero switch window ensures 
reliable transient free switching of AC loads and very low EMI and 
noise generation. The optical isolation of control from output affords 
noise free power switching. This series can switch from 10 ma to 1.0 
amp rms at 250 Vrms. The C45 is packaged in a low profile 16 pin 
DIP package. 


“#* TELEDYNE SOLID STATE 


Home Office, 12525 Daphne Avenue, Hawthorne, CA 90250 
Telephone: 213-777-0077 * FAX: 213-779-9161 
OVERSEAS: GERMANY, (0611) 7636-143; ENGLAND: (081) 571-9596; 
BELGIUM: (02) 673-99-88; JAPAN: (03) 3797-6956. 
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BUILD DYNAMIC DATA 
VIEWS UNDER WINDOWS 
DataViews tools for dynamic data vi- 
sualization now runs under Win- 
dows 3.1. With the software for Win- 
dows, developers can build custom- 
ized animated graphics for visualiz- 
ing, analyzing, and regulating live 
processes in real-time industrial, 
telecommunication, or scientific ap- 
plications. Developers have a variety 
of graphics options to pick from; de- 





veloping interfaces takes up to 80% 
less time. Also new is a developer’s 
version of DataViews 9.5 on Micro- 
soft Windows NT; DataViews 9.5 
runs on 25 platforms and at least 20 
operating systems. It supports the X 
Window System and is compatible 
with Motif. A development license 
for the Windows version is $11,000. 
Contact the company for other pri- 
cing. SVT 

V. I. Corp., 47 Pleasant St., North- 

ampton, MA 01060; (413) 586- 

4144; fax -3805. 


TOOLKIT DEVELOPS 
DISTRIBUTED PROCESSING 
The NetShare software develop- 
ment kit enables developers to incor- 
porate distributed processing capa- 
bilities into their own software appli- 
cations. Applications built with Net- 
Share achieve performance gains 
and increased reliability by using an 
entire network of machines in paral- 
lel for task execution. Computer-in- 
tensive applications can be built to 
access NetShare, which monitors 
available network resources and 
matches them to application needs. 
The SDK is available for Sun, IBM, 
and HP platforms. Contact the com- 
pany for pricing. SVT 
Aggregate Computing Inc., 300 
South Highway 169, Suite 400, 
Minneapolis, MN 55426; (612) 546- 
3579; fax -9485; e-mail: info @ ag- 
gregate.com. 
DES IGN 


NEW PRODUCTS 


VISUAL SOFTWARE DEBUGGING TOOL 


SPEEDS EMBEDDED DEVELOPMENT 


ith the Embedded Sys- 
tem profiler (ESp), de- 
velopers of embedded 
applications can dynamically view 
and diagnose faults in complex mul- 
titasking applications. As a result, 
much of the guesswork of text-based 
debugging is eliminated. Through 
ESp’s delivery of live images of pSO- 
System application operations, de- 
velopers can view the interplay of 
multiple tasks. 

ESp graphically displays pSOSys- 
tem component configurations, 
memory stack usage and errors, ker- 
nel object inventories (tasks, sema- 
phores, queues, regions, and parti- 
tions), user-specified events, and 
CPU use graphs. The main display 
supplies a dynamic view of context 
switches, task-state transition, inter- 
rupts, system calls, and all major ap- 
plication activities. Event-triggering 
and filtering capabilities let develop- 
ers zero in on key performance pa- 
rameters without being distracted 
by non-essential data. 

The ESp tool supports the compa- 
ny’s pSOS-+ and pSOS+m embedded 
real-time kernels. ESp software acts 





as a target-resident agent, collecting 
and relaying information about 
pSOS+ or pSOS+m kernel behavior 
over a networked or serial connec- 
tion. The product’s network connec- 
tion affords board sharing among 
development team members. 

The ESp network connection en- 
ables fault monitoring and diagnosis 
of systems in the field. Running on 
Sun workstations connected to Mo- 
torola 68xxx targets, ESp is sched- 
uled to ship this summer. Prices be- 
gin at $4995; quantity discounts are 
available. 

Integrated Systems Inc., 3260 
Jay St., Santa Clara, CA 95054- 
3309; (408) 980-1500; fax 
-0400. 

M@ SHERRIE VANTYLE 


DESKTOP SUPPORTS OS | 2 MULTITASKING 


he SkyScraper Desktop 

Manager for OS/2 enables 

users to run or maximize 
many applications at the same time, 
each on its own desktop. Because ap- 
plications are represented by a but- 
ton in the manager’s onscreen tool- 
bar, users can switch between appli- 
cations with a mouse click. 

Users can launch programs and 
full-screen DOS sessions by drag- 
ging the program’s icon to the Sky- 
Scraper toolbar and dropping it on 
any desk. Another feature simplifies 
daily system startup by memorizing 
how the desktop is arranged, and 
automatically restoring it each time 
the user starts up. 

The toolbar is configured by the 
number of desks and their arrange- 
ment, or SkyScraper does it automat- 
ically. Applications can be shared 
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among desktops for each access. Up 
to eight configurations can be saved 
to disk. System requirements are 
OS/2 2.0 or better; 386SX or above, 
200 kbytes of hard-disk space; and 4 
Mbytes of RAM. List price is $99. 
Binar Graphics Inc., 30 Mitchell 
Bivd., San Rafael, CA 94903- 
2034; (415) 491-1565; fax 
-1164. 
M@ SHERRIE VANTYLE 
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Vectron’s 


VCXO 


at 622.08 MHz 
for 









454Y2600 Series 


Output: ECL or PECL 
Jitter: < 70 ps rms 
Deviation: Maintains lock 

for 10 years 
Stability: +20 ppm over 
0°C/+ 70°C 
to -40°C/+ 85°C 
Size: 24 Pin Double Dip 
OB XxX 1A SO 


Write/phone/fax 
Vectron today 
...ask about 
Vectron's Sonet Clock 
Recovery Module 
Series SCRM-1755. 


To order a Free catalog, or for complete 
engineering assistance, call: 


(203) 853-4433 fom 
Fax: (203) 849-1423 | __\ 
=| 















VECTRON LABORATORIES, INC. 


166 Glover Ave., P.O. Box 5160, Norwalk, CT 06856-5160 


A 4 DOVER ) TECHNOLOGIES COMPANY 


READER SERVICE 142 
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ULTRA-MINIATURE 





Manufactured and tested 
to MIL-T-27 

Frequency range 

20 Hz to 250 KHz 


Available from 
100 milliwatts to 3 watts 


Impedance from 20 ohms 
to 100 K ohms 


Operating temperature 
—55°C to +130°C 


Low profile .2”" ht. 


See EEM 
or send direct 
for Free PICO Catalog. 


Call toll free 


in NY call 914-699-5514 
FAX 914-699-5565 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 


READER SERVICE 213 
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NEW PRODUCTS 


SOFTWARE TARGETS MOTIF 
GUI DEVELOPMENT 

An object-oriented user interface de- 
sign tool, iXbuild 3 eases program- 
ming in building Motif graphical 
user interfaces. Also available is a 
set of configuration file templates 
that let iXbuild users automatically 
generate interface code in the form 
of Rogue Wave View.h+-+ 1.2 C++ 
class libraries. Using the tool, devel- 





opers can combine Motif widgets 
(self-contained packages of inter- 
face programming code) into graphi- 
cal user-interface components, or 
classes, which are portable, reus- 
able, and easily updated. GUI classes 
supply a higher level “building 
block” approach than Motif widgets, 
increasing programmer productivity 
and the quality of the interface code. 
The first user license is $4500. A 
product of iXOS Software GMbH, 
Munich, Germany, iXbuild 3 is avail- 
able in the U.S. through Unipress 
Software. SVT 

UniPress Software, 2025 Lincoln 

Hwy, Edison, NJ 08817; (800) 222- 

0550. 


TOOL HELPS SHRINK 

TIME TO MARKET 

Version 3.0 of the Energize Pro- 
gramming System is aimed at reduc- 
ing development time on large soft- 
ware projects (upward of 500,000 
lines of code). The system is an appli- 
cation development environment for 
C/C++ development on Unix sys- 
tems. It supports full incremental 
development and supports code con- 
struction, maintenance, and reverse 
engineering of Cand C++ code. The 
system includes the Lucid compiler 
and advanced editors, debuggers, 
and browsers to support the “edit- 
compile-debug” loop for program- 
mers. With the system’s shared data- 
base features, developers can work 
on a subset of a project without hav- 
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ing to manage the entire project 
within their workspace, much like a 
configuration management system. 
Development teams can use read- 
only access to parts of their projects, 
reducing resource requirements 
while protecting the common base of 
code. Available at first on Solaris 2.x 
and SunOS 4.1, Energize 3.0 lists for 
$4250 for a single unit; upgrades to 
existing customers are free. SVT 
Lucid Inc., 707 Laurel St., Menlo 
Park, CA 94025; (415) 329-8400; 
fax -8480. 


MODEM SOFTWARE GAINS 
ENHANCED FAXING 
QModemPro for Windows version 
1.10 improves on its fax capabilities 
with the ability to launch data and 
fax communication from one dialing 
directory. The program supports 
RIPscrip from TeleGraphix Inc., of 
Huntington Beach, Calif., a de facto 
graphics standard for bulletin board 
systems (BBS). The upgrade eases 
sending faxes from QmodemPro by 
allowing users to configure the pro- 
gram as a print driver, enabling doc- 
uments to be faxed directly from any 
Windows application. A user sends a 
fax with the Windows application’s 
document print function and selects 
QmodemPro as the printer. List 
price is $189; free upgrades from 
Windows version 1.0 can be down- 
loaded by dialing company head- 
quarters BBS at (805) 873-2400. svt 
Mustang Software Inc., P. O. Box 
2264, Bakersfield, CA 93303; (805) 
873-2400; BBS (805) 873-2400; fax 
-2599. 


VISUAL SOFTWARE 
ANALYZES DATA 
The Application Visualization Sys- 
tem, AVS5, combines advanced data 
analysis and visualization capabili- 
ties for analyzing the large volumes 
of data generated by medical imag- 
ing, satellite-based sensors, and sim- 
ulations. New to this version are sup- 
port for ANSI C and C++ modules, 
direct user interface control for ap- 
plication development, a module 
source-code offering, and floating 
runtime licenses. It supports high- 
end graphics adapters. SVT 
Advanced Visual Systems, 300 
Fifth Ave., Waltham, MA 02154; 
(617)890-4300; fax-8287. 
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| COMPONENTS _ 
MINI SMT OSCILLATORS MINI PRESSURE SENSOR 
CUT INSTALLED COSTS HAS HIGH PERFORMANCE 


In addition to providing a wide range 
of output frequencies, the SMT 
S1600/S1650 oscillators feature plas- 
tic and ceramic packaging for lower 
manufacturing costs and improved 





end- Brduce Giality The peiiitens 
are available in frequencies from 1.5 
to 80 MHz and are well suited for fre- 
quency generation and control in 
PCMCIA, telecom, instrumentation, 
and computer-system designs. Out- 
puts are compatible with both 
HCMOS and TTL and can drive up to 
five TTL loads. The $1650 drives up 
to 50 pF and includes the tri-state 
function. Pricing ranges from $6.80 
to $9 in lots of 100. DM 

SaRonix, 151 Laura Lane, Palo 

Alto, CA 94303; (800) 227- 


8974. 


TOGGLE-SWITCH LINE 
GAINS QPL STATUS 

C&K’s line of miniature toggle 
switches has been qualified to the re- 
quirements of MIL-S-83731/09, /10, 
/18, /14, /15, and /16. Both single- 
and double-pole models are available 
with solder lug, straight pcb, and 
right-angle pcb terminations. Two 
actuator heights are offered with ei- 
ther a splashproof, threaded panel- 
seal bushing or an unthreaded bush- 
ing. All switches feature an epoxy 
terminal seal and are compatible 
with “bottom-wash” cleaning meth- 
ods. Ratings are 5 A resistive, 2 A 
inductive, and 1 A lamp load at 28 V 
de, 125 V ac (60 Hz), and 115 V ac (400 
Hz). Pricing starts at $3.60 in lots of 
500 with delivery in four to six 
weeks. DM 


C&K Components Inc., 57 Stanley. 


Ave., Watertown, MA 02172; Su- 
zanne Lonergan, (617) 926-6400, 
ext. 8276. 


An ultra-miniature pressure sensor, 
NPI-21A, has been optimized for 
easy integration into systems mea- 
suring gas or liquid pressures. It 
boasts a small, rugged, stainless- 
steel welded-package, high-reliabil- 





ity, and superior output stability, all 
for a low price. The NPI-21A sensor 
is offered in 0-3000 and 0-5000 psi 
ranges, providing typical nonlinear- 
ity of less than 0.1% full-scale output. 
In addition, the sensors have a typi- 
cal full-scale unamplified output of 
240 mV, and an output signal ther- 
mal accuracy of 1%, operating 
over a temperature range of -10°C to 
+85°C. With a radial O-ring seal con- 
figuration, this sensor can be mount- 
ed onto pe boards. The NPI-21A pres- 
sure sensor is available in lots of 1000 
for $25.50 each. CA . 
Lucas NovaSensor, 1055 Mission 
Ct., Fremont, CA, 94539; Bill Mi- 
chaels, (510) 490-9100. 


SUBMINIATURE FUSE 
WITHSTANDS WASHING 
Measuring just 8 mm tall by 8.5 mm 
wide by 4 mm thick, the model TE5 
subminiature fuse offers a footprint 
that’s 25% of that of conventional 
glass-cartridge fuses and their clips. 
In addition, the TE5 fuse’s pin spac- 
ing of 5.08 mm is half that of typical 
picofuses. The device is compatible 
with most automatic component- 
handling systems and withstands 
the rigors of wave soldering and 
board cleaning. Both fast-acting and 
time-delay versions are offered in 
current ratings from 50 mA to 6.3 A. 
Pricing starts at $0.30 each in OEM 
quantities. Delivery is in from eight 
to 10 weeks. DM 

Wickmann USA Inc., 4100 Shirley 

Dr., Atlanta, GA 30336; (404) 699- 


7820. 
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DISTRIBUTORS WANTED 






ELECTRONIC SOFT STARTERS 


UK based soft start manufacturer with own sophisticated 
microprocessor based control system is looking for Distrib- 
utors, Complementary Manufacturers or existing soft start 
manufacturers, wishing to acquire their own digital system, 
for co-operation in North America. 
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Advertise 
in the 
Penton 
Classifieds 
and you too 
will come out 
the winner. 


For information 
on how to 
appear in the 
Penton 
Classifieds, 
contact 
Lois Walsh 
(216) 696-7000 
ext. 2359 
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NEW PRODUCTS 
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RACKMOUNT ENCLOSURES 
SAVE EQUIPMENT SPACE 
The same computing power can be 
designed into half the space of a con- 
ventional rackmount enclosure us- 
ing the Series 4200 2U-high enclo- 
sures. Suited to telecommunication, 
industrial, and network-server appli- 
cations, the enclosures can be built 





into consoles as well as mounted in 
19-in. racks. Features include a six- 
slot modular passive backplane that 
accepts three full-length and three 
half-length 16-bit boards. The cards 
lay flat in a removable, T-shaped 
card cage that’s the same height as a 
typical three-slot backplane. The 
model 4 205 is configured with a 
baby-AT motherboard and includes a 
five-slot card riser. Call for pricing 
and delivery. DM 

Enclosure Technologies Inc., 256 

Airport Industrial Dr., Ypsilanti, 

MI48198;(313)481-2200. 


FLEX COMPOSITES 

ARE OF ALL-POLYIMIDE 
Military avionics, high-temperature 
sensors and probes, and under-the- 





hood automotive electronics are 
among the uses for the Pyralux AP 
family of all-polyimide flexible com- 
posites. The materials are designed 
to meet the needs for thinner, denser 
flexible circuits with higher signal 
speeds and improved thermal-man- 
agement characteristics. The materi- 
als are particularly recommended 
for fabrication of double-sided, mul- 
tilayer flex and rigid-flex circuits. 
First to be offered is double-sided 
copper-clad, which offers continuous 
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thermal stability at temperatures 
above 200°C, excellent chemical re- 
sistance, and high peel strength. Call 
for pricing and delivery. DM 
DuPont Co., Printed Circuit Mate- 
rials, Barley Mill Plaza, Room G- 
52197, Wilmington, DE 19880- 
0010; (800) 237-4357. 


TRI-BARRIER STRIPS 

HAVE 0.250-IN. SPACING 
Designed to provide more circuits 
per square inch on limited pc-board 
space, the RSB2 Series of tri-barrier 
strips features 0.250-in. center-to- 





center contact spacing. The strips 
are UL-recognized at 10 A and 300 V. 
Their polypropylene insulator is rat- 
ed at a UL flammability classifica- 
tion of 94V-0. Molded strips come 
with from two to 16 circuits, which 
can accept multiple wiring from 18 to 
22 AWG under each Phil-slot clamp- 
ing plate screw. The Phil-slot screws 
accept both Phillips and convention- 
al screwdrivers. Price depends on 
quantity ordered. Call for more in- 
formation. DM 

Amerace Electronic Components, 

7474 Utilities Rd., Punta Gorda, 

FL33982;(813)575-8400. 


EPOXY ADHESIVE 
WON’T DETER HEAT 
High thermal conductivity is fea- 
tured in the Supreme 11A0 electri- 
cally insulating epoxy adhesive. The 
material also offers a low thermal- 
expansion coefficient. Formulated to 
cure at room temperature or more 
rapidly at elevated temperatures, 
the adhesive has a convenient, non- 
critical 1:1 mix ratio by weight or vol- 
ume. It can be applied without sag- 
ging or dripping even on vertical sur- 
faces. Adhesion is excellent to met- 
als, glass, ceramics, wood, 
vulcanized rubbers, and many plas- 
tics. Quantities range from pints to 
five gallons. Call for pricing and de- 
livery information. DM 

Master Bond Inc., 154 Hobart St., 

Hackensack, NJ 07601; (201) 343- 


8983. 
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HARD-METRIC 2-MM CONNECTOR MEETS 


HIGH-SPEED BUSING DEMANDS 


he present and future de- 
mands of high-speed, high- 


density digital transmission © 


systems are met by the ERmet 2-mm 
nard-metric connector system. De- 
signed in compliance with IEC 917 
and IEC 1076-4-101 standards, the 
system is well suited for applications 
requiring low crosstalk, controlled 
impedance, minimum reflections and 
propagation delays, and lower rise 
times. The system competes directly 
with Futurebus+ applications for 2- 
mm interconnects while offering ma- 
teability to products from other sup- 
pliers of 2-mm, hard-metric connec- 
tors. 

Each ERmet connector module 
features five signal rows. There’s 
also a five-plus-two version, the two 
extra rows being for shielding and 
grounding on a 2-mm centerline 
spacing. The units fit into 15-mm 
board spacing. Within the system, 
there are six basic board-to-board 
connectors in an inverse mating con- 
figuration. Among them are signal, 
high-current power, high-frequency 
coaxial, and fiber-optic connections 
that can be mixed and matched to 
form individually tailored connector 
systems. 

For convenience in circuit design, 
the signal, hybrid power, and coaxial 
modular connectors are available in 
50- and 25-mm modules for end-to- 





end stacking without contact loss. In 
addition, the geometry of the de- 
vices’ female contact terminals as- 
sures virtually identical signal-prop- 
agation lengths and, therefore, iden- 
tical propagation times. 

Ruggedness is achieved through 
use of integral guiding and coding 
for optimum mechanical keying and 
polarization. For hot plugging and 
sequential staging of power, 
ground, and signal lines, the connec- 
tors offer three different contact lev- 
els. SMT compatibility is made possi- 
ble through use of compliant pressfit 
terminals for both daughter-card 
and mother-board connectors. 

Male modules are available from 
stock to six weeks, while female 
modules are scheduled for early 
summer release. Pricing will be an- 
nounced at that time. 

ERNI Components Inc., 12701 
N. Kingston Ave., Chester, VA 
23831; (804) 530-5012. 
m@ DAVID MALINIAK 





TUBES BLOCK EMI/RFI 

AT HIGH TEMPERATURES 

By laminating copper foil to the sur- 
face of fiberglass laminated polyi- 
mide tubes and headers, Stevens of- 
fers a solution to shielding of EMI 
and RFI at high temperatures. The 
printed-circuit-quality 1-oz copper 
foil is laminated to the tubing during 
the curing cycle. The material is rat- 
ed for 240°C operation, meets UL- 
94V-1 flame requirements as well as 
MIL-P-13949F, resists shock and 
chemicals, and is machinable. Tubes 
and matching header plates are 
made to order from 4000 sizes of 
open-stock tubing. A 1-by-1-by-1-in. 
by 0.030-in.-thick tube goes for $2.45 
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and the matching header costs $1.50 
each. DM 
Stevens Products Inc., 128 N. Park 
St, East Orange, NJ 07019; (201) 
672-2140. 
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NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 








VERILOG DESIGN ENVIRONMENT MIXES COMPILED, 
INTERPRETED, AND XL SIMULATION ENGINES 


imLine is a Verilog simulation 

environment from FrontLine 

Design Automation that’s 
aimed at complex-ASIC and large- 
FPGA designs. It combines com- 
piled, interpreted, and XL simulation 
engines through a flexible, modular 
architecture. BaseLine is the compa- 
ny’s low-end Verilog simulator tar- 
geted at programmable logic design. 

The SimLine flexible architecture 
presents users with a unified, mixed- 
level solution. Central to this archi- 
tecture is the Dynamic Model 
Switcher. With dynamic model 
switching, users can move quickly 
between the compiled, interpreted, 
and XLengines. This yields fast RTL 
performance, short turnaround for 
debugging, and fast gate-level simu- 
lation. 

The Dynamic Model Switcher lets 
engineers combine different models 
and simulation engines as they pro- 
gress through the various stages of 
the design cycle. In a mixed-level de- 
sign, for example, the Switcher loads 
the RTL models into the compiled en- 


gine, and the gate-level models into 
the XLengine. Also, engineers modi- 
fying RTL code can avoid long com- 
pile times by invoking the interpret- 
ed engine for that particular RTL 
module. 

DriveLine, another key feature of 
the SimLine architecture, synchro- 
nizes the various simulation engines 
and provides access to the simulation 
data structures. Because DriveLine 
is a Single executable process opti- 
mized for language-based design, it 
delivers higher performance than 
does the conventional backplane syn- 
chronization approaches that are 
multi-process socket-based imple- 
mentations. DriveLine separates 
functions such as hierarchy manage- 
ment, user-interface interaction, and 
PLI access routines. 

Sim Line features several new sim- 
ulation capabilities that ensure tim- 
ing accuracy and logic functionality 
for 0.5-um technologies. For exam- 
ple, SimLine handles interconnects 
with multiple fanouts and drivers. 
And it models interconnect delays in 
both inertial and transport modes. 


VHDL SIMULATOR ENHANCED 
WITH MULTIPROCESSING CAPABILITY 


antage Analysis Systems 

has upgraded their VHDL- 

simulation offerings with a 
list of enhancements, including a 
multiprocessing simulation engine 
and ASIC sign-off capability. The 
company is also introducing a high- 
level transaction-based simulator. 

Speed Wave/ MT is a multiprocess- 
ing, multi-threaded VHDL simula- 
tion engine. The new engine runs on 
Sun Microsystems’ Sparcl0 multi- 
processing workstations and serv- 
ers, and delivers up to three times 
the speed of single-processor simula- 
tion engines. 

Vantage is a member of the Vital 
VHDL-model effort, and is commit- 
ted to supporting Vital sign-off sim- 
ulation capability. They will bring 
the SpeedWave products to full Vital 
compliance in the third quarter. In 
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addition, they will develop several 
new tools that make it easier for 
ASIC companies to create Vital-com- 
pliant sign-off simulation libraries. 

Finally, Transaction Design (TD) 
Connection is asystem-level analysis 
and modeling tool that’s integrated 
with the company’s VHDL simula- 
tion environment. Engineers can use 
graphical, icon-based Transaction 
Design models to verify VHDL de- 
scriptions. Systems are modeled 
with tokens and nodes. 

All the tools run on Unix worksta- 
tions. SpeedWave/MT will be avail- 
able in the third quarter. TD Connec- 
tion is shipping now. Call for pricing 
and additional information. 

Vantage Analysis Systems Inc., 
47211 Lakeview Blvd., Fre- 
mont, CA 94538; (510) 659- 
0901. 
M@ LISA MALINIAK 
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The SimLine algorithms correctly 
simulate high-frequency designs, in- 
cluding simultaneous switching in- 
puts and spikes where timing toler- 
ances are very small. 

The system’s debugging and anal- 
ysis environment was developed for 
HDL-based design from the start. 
Its graphical user interface includes 
a hierarchy manager, waveform- 
and register-display tools, and a 
source-level debugger. A design ana- 
lyzer lets users examine the code, 
code coverage, and toggle count. 

SimLine runs on Sun worksta- 
tions, while BaseLine runs on both 
workstations and Windows-based 
PCs. Both products are available 
now. Pricing for SimLine starts at 
$27,500, which includes support for 
all three simulation engines. Base- 
Line pricing is set at $4995 for the 
personal computer and $9995 for 
workstations. 

FrontLine Design Automation 
Inc., 2860 Zanker Rd., Suite 
203, San Jose, CA 95184; (408) 
456-0222. 

M@ LISA MALINIAK 


PC-BOARD TOOLS HAVE 
LOWER ENTRY PRICING 
New product configurations lower 
the entry-price point for the Cooper 
and Chyan shape-based pc-board lay- 
out tools. With the release of Specc- 
tra version 5.0, the company will of- 
fer three low-priced base products 
for Unix workstations: Autoroute, 
Autoplace, and Editroute. These 
base products will be sold as individ- 
ual tools or as part of a package. In 
addition to the Unix configurations, 
the shape-based autorouter is now 
also available as an entry-level PC- 
based product called SP2. SP2 offers 
the same algorithms used in the Unix 
autorouter, but is limited to two sig- 
nal layers. Both the Unix and PC 
products are shipping now. Pricing 
for SP2 starts at $3750. Call for addi- 
tional information. LM 
Cooper and Chyan Technology 
Inc., 1601 Saratoga-Sunnyvale 
Rd., Suite 255, Cupertino, CA 
93014; (408) 366-6966. 


DESIGN 


HISTORIES HELP 

POWER-BUS DESIGNERS 
A rich source of 
ideas for the pow- 
er-bus designer is 
found in an eight- 
page brochure 
with 30 power-dis- 
tribution case his- 
tories. The bro- 
chure, from Meth- 
ode Electronics’s Power Buss Divi- 
sion, Rolling Meadows, III., borrows 
solutions from the computer and 
communications worlds and passes 
them along for application to prob- 
lems with electronic and instrument 
interconnections. The company’s 
custom bus bars offer simplified, er- 
ror-free wiring at typically one-third 
the bulk of wire harnesses. Thirty or 
more insulation and conduction lay- 
ers are laminated and bonded into a 
compact, sealed unit with any vari- 
ety of accurately located mountings 
and termination nodes. DM 





OPTOELECTRONICS 
CATALOG 

The 1994 short-form optoelectronics 
catalog, from Siemens, Cupertino, 
Calif., is 88-pages thick—four-times 
larger than the last edition. The cata- 
log features information on intelli- 
gent display devices, military high- 
rel displays, optocouplers, light- 
emitting diode (LED) lamps, infra- 
red and fiber-optic emitters, and 
custom products. The catalog also 
contains information on Siemens 
product-quality programs. CM 
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RELAY DATA BOOK 

BRIMS WITH DETAIL 

With over 480 pages, the Relay Tech- 
nical Data Book from Aromat Corp., 
New Providence, N.J., is a valuable 
resource to any designer. This full- 
line catalog provides complete infor- 
mation on hundreds of relays of all 
kinds, including reeds, SSRs, optical- 
ly isolated types, power relays, and 
more. A section of general technical 
information includes definitions of 
relay terms, diagrams of relay con- 
struction, general application guide- 
lines, process information, and more. 
Individual products are described in 
close detail with tables of specifica- 
tions and dimensional diagrams. DM 
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ELECTRON I C€ 


NEW LITERATURE 


HIGH-POWER RESISTORS 
SUBJECT OF BROCHURE 
Power handling from 10 to 800 W 
with values ranging from 0.5 to 20 
kQ is featured in a line of high-power 
resistors and terminations. The de- 
vices are the subject of a six-page 
brochure from RF Power Compo- 
nents Inc., Bohemia, N.Y. Included 
within the brochure are dimensional 
diagrams, technical information, 
and application notes. The resistors 
are wel suited for microstrip applica- 
tions and feature low thermal resis- 
tance, low broadband VSWR and to- 
lerances of 5% and 1%. DM 


CATALOG OUTLINES 

BROAD SWITCH LINE 

Basic snap-action switches, pushbut- 
tons, slides, rockers, sealed types, 
and miniature pe-board switches are 
all contained within the standard 
switch product catalog from ITW 
Switches, Chicago, Ill. Complete 
product descriptions are prefaced by 
a section on switch terminology and 
diagrams of basic switch circuitry 
and movement characteristics. Each 
product is shown with dimensional 
diagrams and full explanations of 
mechanical and electrical character- 
istics. A part-number index rounds 
out the catalog. DM 


PRECISION SWITCHES 

MEET SPECIAL NEEDS 

A line of precision switches comes in 
sealed and unsealed versions, high- 
temperature types, and in typical as- 
semblies, all of which are highlight- 
ed in a 16-page catalog from HSI 
Inc., Waterbury, Conn. Mechanical, 
electrical, and environmental char- 
acteristics are provided for all types. 
The catalog is profusely illustrated 
with photos and dimensional draw- 
ings. An overview of the company’s 
capabilities, including custom de- 
signs, is included, as is a brief de- 
scription of its testing and quality- 
control programs. DM 


SUPPLY CATALOG 

COVERS WIDE RANGE 
Detailed specifications, mechanical 
drawings, and prices for over 1000 
standard power supplies, power sys- 
tems, and accessories are contained 
in the 168 pages of the 1994 catalog 
from Lambda Electronics Inc., Mel- 
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ville, N.Y. Over 200 new products 
listed include the P Series high-densi- 
ty de-de converters, PFC Series mul- 
tiple-output power-factor-corrected 
supplies, and FastRack ATE sup- 
plies. The latter features IEEE-488 
programmability, fast response 
times, and low-noise outputs. DM 
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RF TASKS NOTED 

FOR 3-MM SWITCHES 

A four-page application note from 
Bourns Inc., Trimpot Div., Riverside, 
Calif., describes how a 3-mm, SPDT 
rotary switch can be put to advan- 
tage in the design of RF circuitry. 
With numerous charts and graphs as 
well as a well-written short essay, 
it’s shown how the model 78138 rotary 
switch can be used in RF circuits 
without causing signal distortion 
while handling signals at frequen- 
cies up to 1 GHz. Graphs illustrate 
such attributes as return losses, de- 


lays, and electrical isolation. DM 
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POWER-SYSTEM GUIDE 
AIDS IN SELECTION 

One of the industry’s broadest lines 
of distributed-power products is de- 
tailed in the 64-page 1994 Power Sys- 
tems Selection Guide from AT&T Mi- 
croelectronics, Mesquite, Texas. The 
full-color catalog covers supplies 
from the 2000-W RM Series front 
ends to 3- and 5-W board-mounted 
models. Sections detail AT&T’s com- 
mittment to quality as well as special 
features and application considera- 
tions. DM 


ENCODED ROTARIES 
DETAILED IN CATALOG 

A line of encoded rotary switches is 
fully described in a 16-page catalog 
from OakGrigsby, Sugar Grove, IIl. 
Two pages of general engineering 
information lead off the catalog, ex- 
plaining subjects such as mounting 
methods, electrical data, torque re- 
quirements, lubrication, hardware, 
and more. Full electrical and me- 
chanical specifications are provided 
for each member of the switch fam- 
ily. Dimensional drawings are in- 
cluded, as are tables of circuit codes. 
An application worksheet helps de- 
signers zero in on the right encoding 
for their circuit. DM 


N 


WORLD-POWER GUIDE 
UPDATES EXPORTERS 

The line power available in countries 
around the world is listed in the Cur- 
rent Guide for World Power, a 34- 
page booklet from California Instru- 
ments, San Diego, Calif., that helps 
in correct testing of products for ex- 
port. The guide illustrates the types 
of electric plugs for domestic and 
commercial use in most countries 
and lists each country’s type and fre- 
quency of current, number of 
phases, nominal voltage, and num- 
ber of wires. It also indicates wheth- 
er the power is stable enough for 
electric clocks. Variances in major 
cities are also accounted for. A brief 
introduction highlights the compa- 
ny’s single- and three-phase preci- 
sion ac-power products. DM 
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RELAYS, SWITCHES 

TARGET TELECOM 

Relays, switches, and photomicro- 
sensors for PBX, switching, trans- 
mission, and data-communication ap- 
plications are covered in a 30-page 
catalog titled “Products for Tele- 
communications,” from Omron Elec- 
tronics Inc., Schaumburg, Ill. The 
catalog includes a selection guide 
and detailed specifications for indi- 
vidual products. An introductory 
section covers telecom-industry 
standards, UL flame retardancy, life 
testing, and component processing. 
A postpaid response card is enclo- 


sed.DM [QiTatT 


| BROCHURE HIGHLIGHTS 
TELECOM-POWER PLANT 
The power needs of sophisticated cel- 
lular systems are addressed in a col- 
orful 16-page brochure from Tele- 
communication Power Systems, Bal- 
timore, Md. Among the highlights is 
a 1200-A cellular power plant. that 
features a self-contained, space-effi- 
cient design. The modular system’s 
distribution center handles up to 96 
modular breaker positions to opti- 
mize system protection. The front- 
accessible system is available in ei- 
ther +24 V or —-48 V de in a 7-ft cabi- 
net. Various system components are 
also described, including modular 
rectifiers, dce-de converters, and a 
somewhat smaller version of the sys- 


tem. DM [AQieTat} 
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NEW LITERATURE 


MILLIONS OF OPTIONS 

FILL SWITCH CATALOG 
Thanks to the Build-A-Switch for- 
mat, Catalog No. 9308 from C&K 
Components Incorporated, Newton, 
Mass., gives users the opportunity to 
design their own application-specific 
switches from millions of possible 
option combinations. The 325-page 
catalog details a variety of switch 
types, including miniature, submin- 
iature, and ultra-miniature toggles, 
rockers, lever handles, slides, rota- 
ries, dual in-line packages, coded 
types, pushbuttons, piezoelectric, 
SMT, and process-compatible types. 
Complete specifications, including 
electrical and mechanical ratings, 
operating characteristics, and agen- 
cy approvals are provided. DM 
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BROAD POWER LINE 

MEETS MYRIAD NEEDS 

New 100-W dual-output de-de con- 
verters, transformers, and inductors 
are features in Catalog #2023 from 
Pico Electronics Inc., Mt. Vernon, 
N.Y. The 186-page book introduces 
the P Series of high-power convert- 
ers with a wide input from 18 to 380 V 
de and output voltages from 3.8 to 
100 V de. The units offer dual isolat- 
ed outputs with 100-W capacity. Also 
described are standard lines of thou- 
sands of transformers and induc- 
tors. An ac-de power supply section 
offers linears and switchers in sin- 
gle, dual, and triple outputs. This se- 
ries includes open-frame, encapsu- 
lated, industrial, and low-profile 
(0.500 in.) units. DM 


FILM RESISTORS 

IN VARIED ASSORTMENT 
With 82 pages of engineering infor- 
mation and technical detail, a film-re- 
sistor catalog from Caddock Elec- 
tronics Inc., Riverside, Calif., pro- 
vides a valuable resource for design- 
ers. The complete scoop on a wide 
assortment of resistive elements is 
served up with tables of characteris- 
tics, descriptions, photographs, der- 
ating curves, and dimensional draw- 
ings. Included are high-voltage 
types, precision resitors, decade re- 
sistors, voltage dividers, shunts, re- 
sistor networks, power resistors, 
and more. DM 
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SOLUTIONS FOR 

PORTABLE APPLICATIONS 

A 600-page data book from Bench- 
marq, Carrollton, Texas, describes 
Benchmargq’s product focus in four 
categories. The first category, bat- 
tery-management ICs, includes bat- 
tery capacity monitors and single- 
and dual-battery fast charge ICs for 
battery-operated systems. The sec- 
ond category, real-time clock ICs and 
modules, includes modules that al- 
low users to make inexpensive 
SRAM nonvolatile for EISA/MCA 
bus systems, portable PCs, and oth- 
er applications. The third category is 
nonvolatile static and pseudo-static 
RAM modules, and the fourth cate- 
gory is nonvolatile controller ICs and 
modules. The free data book includes 
cross-reference guides and applica- 
tion notes. CM 


PRODUCTS OFFER 

POWER PROTECTION 

A 24-page, color catalog describes 
the power-protection products from 
EFI Electronics Corp., Salt Lake 
City, Utah. The long-form product 
catalog describes EFI’s facility-wide 
solution to power and data-line pro- 
tection from transient voltages and 
other power problems typically 
found in commercial, industrial, and 
medical facilities. In addition to in- 
depth product description, the com- 
pany’s product technologies are 
fully described. Included are model 
numbers for over 50 categories of 
power-protection products. CM 
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INDUSTRIAL AUTOMATION 
CONTROL EQUIPMENT 
Balluff Edition D, from Balluff Inc., 
Florence, Ky., describes many lines 
of control equipment for industrial 
automation. The 650-page catalog in- 
cludes sections on each of the compa- 
ny’s product lines. Balluff offers 
original equipment manufacturers 
and retrofit application users a wide 
range of proximity switches, optoe- 
lectronic switches, mechanical limit 
switches, rotary positioning switch- 
es, mechanical limit switches, rotary 
positioning switches, linear position 
devices, programmable limit switch- 
es, electronic identification systems, 
and motion control devices. CM 
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READERS’ COMMENTS 





ON RELIABILITY AND 
THE RADIOTRON BOOK 


_ Your editorial of March 7, 1994 
titled the Reliability Quest, really 
brought things home to me. I rely on 
the reliability of electronics daily, to 
live. On 17 March, 1989, I received a 
dual chamber pacemaker implant for 
a complete heart block. It works full 
time and on “demand,” 1.e., changes 
rates as needed. It works when the 
heart rate drops below about 120 
beats per minute and stops working 
when the rate is between 125 and 148 
beats per minute. 

It is fascinating to note that the 
pacemaker can be programmed via a 
small unit that transmits and 
receives information on its condition 
right through the skin. Glad to have 
a reliable electronic instrument 
keeping me in good health and 
spirits. 

In Readers’ Comments, your 
answer to Mr. Whitman Reeve 
regarding the Radiotron Designer’s 
Handbook was very good. I 
somehow missed the description in 
the column. I believe it was around 
1575 pages, red cover, paper quite 
thin. My copies of the book are all 
gone. I used to buy them, sell them, 
and loan out my copy to other people 
who wanted to use it. My last copy 
was loaned to someone and never 
returned. It was a terrific book. 

As Mr. Reeve indicated, it was 
very practical. The mathematical 
shortcuts in it were worth twice the 
price of the book. I think it was $7.00 
from an electronics distributor in the 
late 60’s. Mr. Reeve’s description 
was quite adequate. I also think the 
book’s short cuts allowed you to 
achieve approximately a 3-5% 
accuracy quickly, where you were 
using mostly 5 or 10% components. It 
helped me to think better and 
understand more. 

A very good article, and very good 
comments. 

CARL MERRILL 
SOMERSET, MASS. 


Editor’s note: Regular readers 
may recall that in the March 7, 
1994, Reader’s Comments column, 
I recounted a bizarre occurrence 
related to my once owning a copy 
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the Radiotron Designer’s 
Handbook. I thought I still had my 
copy, until I received a note from 
Ideas for Design author Craig 
Merz, an engineer with ITI 
Manufacturing, Califon, N.J. The 
note enclosed a copy of the book’s 
inside-cover page, which bore my 
name in my handwriting, and the 
date that I had bought it: 1-5-54. It 
seems that Craig borrowed the book 
froma friend, who had bought itin 
a used book store, and noticed my 
name in it. When we got to talking 
on the phone, Craig said that his 
friend was unlikely to let go of this 
copy unless he could find another 
one to replace tt. 

Now, to close out the story: I’m 
happy to report that Craig and his 
friend managed to find another 
copy of the book and have sent me 
my original. Here’s Craig’s note, 
which accompanied the book: 


Dear Steve: 

I hope this helps make your day. I 
didn’t forget, it just took some time 
to locate another copy. That copy has 
the name: J.C. Prator, Jr. July 1955. 

It’s the fourth edition, a 1953 
printing. 

Seems like all the budding young 
engineers of the mid-fifties had a 


copy! 


My thanks to Craig Merz for 
restoring to me this valuable 
contribution to the development of 
electronics technology. 


Steve Scrupski 

Editorial Director 

Electronic Design Information 
Group 


JEDEC TERMS CAN 
CUT ACRONYM EXPLOSION 


Mike Peters’ letter on acronyms in 
the Reader’s Comment section in 
your March 7, 1994 issue strikes a 
familiar chord. At JEDEC, we 
develop package standards for 
semiconductors and other 
semiconductor device standards. In 
the early days of package standards, 
people used our reference numbers 
like TO-8, TO-5, TO-92 etc., to 
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describe package types. However, in 
the 1980s, many industry people 
started using acronyms instead like 
LCC, SOT, SOG, SOP, and so on. 

The problem with these is that 
they are vague and at times two 
different terms are used to describe 
the same thing. JEDEC still does use 
the reference numbers—I wish more 
people in industry did. A few 
examples are: MO-015 for DIP, MO- 
052 for PLCC, MO-143 for MQFP, 
TO-252 for DPACK. 

JEDEC offers an index of package 
acronyms to JEDEC package outline 
drawings contained in JEDEC 
standards. If anyone would like one, 
contact us at the address below. 

The acronym explosion has been 
amazing in size in the electronics 
industry. Our Terms and Definitions 
Committee recognized this problem 
some time ago and published a 
document called JEDEC Standard 


30: ‘‘Descriptive Designation 
System for Semiconductor Device 
Packages.” 


The idea here was that it guided 
you on how to develop a new 
acronym that tells you something. 
The only problem is that these new 
acronyms are not catchy, and 
therefore may not be widely used. 
For instance, TSOP II becomes R- 
PDSO-G/TSOP II. The R means 
rectangular, P means plastic, SO 
means small outline, and G means 
gull-wing leads. 

It may not be a perfect solution, 
but it’s something. 

Perhaps these acronyms are more 
cultural than anything. I remember 
a few years ago someone from a 
Japanese company recommended a 
new package type be called an SOB. 
Fortunately, some Americans talked 
him out of it, but it was funny. 

KEN McGHEE 

JEDEC SOLID STATE PRODUCTS 
ENGINEERING COUNCIL 
WASHINGTON, D.C. 


Editor’s note: To take Mr. 
McGhee up on his offer of a copy of 
the package acronym index, 
contact: JEDEC Solid State 
Products Engineering Council, 
2001 Pennsylvania Ave., N.W,, 
Washington, D.C. 20006; telephone: 
(202) 457-4971, fax: (202) 457-4989. 
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500 MHZ 3 Bela bins 


DIRECT CONNECTION ADS 













Wide ranging device support from the 
smallest PROM to the most complex FP¢ 


PC-based EPROM programmer to full bic 
Universals (and everything in-between) 
from $395 


Hand held battery portables 
Production gang programmers 
Turn-key board programming systems 
Stag Microsystems, Inc 

Tel: 408 988-1118 Fax: 408 988-1232 


SIGNATEC, INC. CIRCLE 416 STAG MICROSYSTEMS, INC. CIRCLE 


Seer We Supply Solutions! Call 
500 MHZ 8 bit digitizer to discuss your application 


* 200 MB/SEC auxiliary bus with one of our engineers. 


* Memory expandable to 
igigabyte 


¢ 350 MHZ analog bandwidth 
355 N. Shendan St #117 
¢ 2 analog input channels Corona, CA 91720 USA 
(909) 734-3001 
¢ ISA compatible board Fax: (909) 734-4356 
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Capabilities 
* Buried & Blind Vias 
v> a} ob A - i Palvimide Muitilaver 
i> est Value in the W OF ld : Polyimide Multilayer 
i * Full body & bondable gold 
for | * Carbon Paste | 


i « Tin nickel burn-in boards 


Polyimide and FR4 | * SMT - SMOBC 
. omme rcial & Milspec | + Up to 22 layers 






















Simple, personal 
device programming 


makes device selection and programming 
fast and easy with its Windows”™-like user interface 
Extensive on-line help 
Programs more than 2000 PLDs, PROMs, 
EPROMs, EEPROMs, and MCUs 
$895 (32-pin version) or $1495 (48-pin version) 
To order call: 
Authorized Distributors 
JDR Microdevices 1-800-538-5000 
Promark Technology West 1-800-227-3345 
or call: 
Data I/O Corporation 1-800-332-8246 Ext. 904 


DATA I/O 


DATA 1/0 CIRCLE 


| * Impedance control boards 
* UL listed 


DISCOUNTS: 10% cop 


Q/ =" CREDIT CARD 
5 Yo } SALES 





1 to 5 ) day turns [7] 1 to 12 layers 


! 44 0 r Call Ken Bahi 


1198 West Evelyn Avenue 
Sunnyvale, California $4086 


PHONE: 408/735-7137 
| | FAX: 408/735-1408 
a ca : ; effective January 1. 1993. MODEM: 408/735-9842 
PROTO EXPRESS CIRCLE 410 


TCP/IP & SNM 


Networking Protocols 
Add them to your 
system Designs with: 
FUSION Developer's Kit 


So » FUSION TCPIIP protocol suite 











— 








351 22094 | ; | » FUSION SNMP agent MIB 2 
(Version 2 Available Soon) 
» Flexible architecture - C source 
code 
° Used in thousands of process 
control, embedded systems, anc 
end-user designs 




















| Starting at $95 for IsSpice 1.41, complete systems ; ; 
: are available for $600- $2595. __ ¢ Royalty-Free Option Available 


Call or write for your free information | 


and demonstration KIL For More Information Call 
ZF P.O. Box 710 San Pedro, (800) 541-9508 or (805) 484-2128 














intusoft CA 90733-0710 
Tel. 310-833-0710, Fax 31 0-833-9658 | 
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BD Pacific cific Softworks 


INTUSOFT CIRCLE PACIFIC SOFTWORKS CIRCLE 


















Emulator 
8051/68HC11/Z80 
42 Variants Supported 


- Symbolic and source level 
debugging 


- Windowed user interface 


_+ Free single board computer 
_ with purchase 


- Works with your compiler 


- 30-day money back 
guarantee 


- Call 1-800-847-1998 


Cactus Logic 


AHUS 180 North Vinedo Ave., Pasadena, CA 91107 
ORtGe A 






Tel: 818-796-1773 | pee 
Fax: 818-796-6011 k&— me 


US LOGIC 











See EEM 
93/94 Pgs. 
D1304-1309 
® Rental and 10-day trials available. 
® Full Source-level Debugger with complete 
C-variable support. 
= Supports virtually all members of the 8051, 
800196, 68HC11, 68HC16 and 68300 families. 


CALL OR WRITE FOR FREE DEMO DISK! 
51 E. Campbell Ave. | Call 408-378-2912 
noHaU Campbell, CA 95008 Nohau's 24-hour 


FAX (408) 378-7869 | information center to 
CORPORATION fe, 408) 866-1820 |'°°°" info via your FAX 





AU 


ere’s all you have to do: 


Send a B/W or 4C glossy photo. 


Include 13 lines of copy. 
(37 characters per line) 


Write a headline of 32 characters or less. 


fe do all the rest. 
oO production charges. 


/e also accept camera-ready art. 
d size 23/16” wide X 3” deep. 
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CIRCLE 407 


IN-CIRCUIT EMULATORS 


ZAX emulators are packed with features pivotal to 
developers- like over 100 powerful debugging com- 
mands, reattime execution, and adjusiable trace 
buffer, fo name a few. We suppor many popular 
CPU's, from makers like: 

WM) Intel (Soon a potent new 804861) 

Mi Motorola 

Mw NEC 

YM Mitsubishi 

Mi Zilog 

Mi Hitachi 


ZAXTEK 


42 Corporate Park, STE. 100 « irvine, CA 92714 
(800) 421-0962 * (714) 474-1170 (in CA) 
(714) 474-0159 (FAX) 


* >MONEY SAVING TIP!< * 
ASK ABOUT OUR SIGNIFICANT DISCOUNTS FOR 
DEMO EQUIPMENT, AND ABOUT OUR AFFORDABLE 
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ZAXTEK 


SAVE MONEY 
With Lexan® FR700 Film 


For Barrier Insulation 
¢ UL94 V-0 rated at .010" © High heat resistance of 
275°F e Excellent dielectric strength ¢ Easy 
fabrication-sharp folds, intricate die-cut shapes ¢ 
Competitively priced * Call for free information: 
(800) 451-3147 


@ GE Plastics 
Structured Products 


® Registered Trademark of GE. 


GE PLASTICS CIRCLE 404 


FREE! 


120 
Page 
Catalog 


“Optics 
for 
industry” 





ROLYN OPTICS supplies all types of “Off-the- 
Shelf” optical components. Lenses, prisms, mir- 
rors, irises, microscope objectives & eyepieces 
plus hundreds of others. All from stock. Rolyn 
also supplies custom products & coatings in pro- 
totype or production quantities. Write or call for 
our free 120 page catalog describing products & 
listing off-the-shelf prices. ROLYN OPTICS CO., 
706 Arrowgrand Circle, Covina, CA 91722, 
(818) 915-5707 & (818) 915-5717. 

FAX: (818) 915-1379. 


ROLYN OPTICS 
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PILOT-U84 Universal Pro grammer 


#1 in New Device Support & Expandability 
Altera 7064,7128,7160,7192 in 84-, 100- and 160-pin packages 
Xilinx 1765D,17128 etc Intel FLEX, 87C196 KC,KD,JR,MC etc. 
Moto 68HC711, 68HC705, WSI PSD-3XX,-4XX,-5XX,PAC,SAM 
Atmel 29C040, ATF22V10 etc. AMD MACH435, 29F040, etc 
Lattice pLSI-1000,2000,-3000, Microchip PIC micros 
All packages to 256-pin: PLCC,PGA,QFP, TQFP, TSOP, SOIC 
800-627-2456 FAX: (408) 736-2503, Sunnyvale,CA. 
ADVIN CIRCLE 400 


SCSI 


That Goes the Distance 


Fiber Optic - 1000 fee; 
cA 


3 
q 
= 
ak 















eee 










Ls 
4 


7171 Ronson Rd., San Diego, CA 92111 
(619) 560-7266 Fax: 619-560-8929 


PARALAN CIRCLE 409 


os Little PLC™ ®Z05 





avon 


Program It In C 


Our new Little PLC™ measures only 4.33 x2.85 inches 
and can mount on standard DIN rail. This miniature 
controller costs only $195, including 8 optically isolated 
inputs and 8 relay driver outputs. Low cost expansion 
cards allow you to add more inputs and outputs: digital 
and analog. It has dual RS-485 serial I/O, battery 
backed memory and time/date clock, programmable 
timers and a watchdog. Our easy to use and affordable 
Dynamic C™ integrated developmentsystem also costs 
$195. You can write simple programs in an hour, or you 
can develop major applications with 20,000 lines of C 
language. 


Z-World Engineering 
1724 Picasso Ave., Davis, CA 95616 
(916) 757-3737 Fax: (916) 753-5141 


24 hr. Automatic Fax: (916) 753-0618 
(Call from your fax, request catalog #18) 


Z-WORLD ENGINEERING CIRCLE 414 





ACB-530 

* Two channels of Sync/Async Communications 
using 8530 SCC 

¢ DMA supports data rate greater than | million 
bes (Bits Per Second) 

¢ Supports X.25, SDLC. BISYNC and ADLC 
protocols 

¢ Standard “XT” and Extended “AT” IRQ's 
available (2.3.4.5.7,10,11.12,15) 

¢ Selectable OMA Channel (0.1.2 or 3) 

¢ RS-530/422/485 Interface (other ACB 
versions available) 

- Developers Toolkit Available 

¢ Part #4111 


VA SEALEVEL 


WY COMMUNICATIONS & 1/0 


SEALEVEL SYSTEMS INC. 
P.0. Box 830 
Liberty. SC 29657 


CIRCLE 412 


SEALEVEL SYSTEMS, INC. 


PCMCIA Card Tester 





APPLICATIONS: 


¢ PCMCIA Memory 
Card Testing and 
Duplication 


e FAX / Modem card 
Programming & 
Functional Testing 


¢ ATA Solid State & 
Rotating Media Card 
Testing, Formatting, 

Defect mapping, 

Functional Exercising 


























¢ Ultrafast! Programs 32x1MB Flash in 13 sec. 
* Supports PCMCIA2.0/JEIDA4.1 (Type 1, II, III) 
¢ Operates in stand-alone mode or networked 







* Software is Windows based with optional Touch Screen Interface 
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2 A 
750 N. PASTORIA AVE., SUNNYVALE, CA USA 
Tel: (408) 730-5511 Fax: (408) 730-5521 





Here's all you have to do: 









@ Send a B/W or 4C glossy photo. 


@ Include 13 lines of copy. 
(37 characters per line) 


@ Write a headline of 32 characters or less. 


We do all the rest. 
No production charges. 


We also accept camera-ready art. 
Ad size 23/16” wide X 3” deep. 
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WITCHES 


$ 
DC2GHz Immediate Delivery tom oy 


Finally! A line of SPDT absorptive, reflective and transfer switches that 
appeals to your technical side, and business side as welll It's 
Mini-Circuits GaAs switches...providing outstanding performance 
features such as very high isolation (up to 6OdB), superfast 3nsec 
Switching speed and excellent compatibility with surface mount 
soldering techniques. Additionally, the entire series is built 
extremely tough and is immediately available from stock with a 
1 week shipment guarantee. At only $2.95 (qty.10), this 
top-of-the-line value is priced with your bottom line in mind! 
To order, call or Fax Mini-Circuits with your requirements today. 
Vini-Circuits...we’re redefining what VALUE is all about! 











Insertion 1dB In-Out Price 
Freq. Loss® Comp.@® Iso. @ $ea. 
Aodel No. (GHz) dB (max.) dBm (typ.) dB (typ.) (qty.10) 


ASW-2-20 DC-2.0 1.0 +24 34 2.95 
Reflective) 

MSWA-2-20 DC-2.0 1.3 +27 40 3.46 
Absorptive) 

USWT-4-20 DC-2.0 1.81X@ +28 1X®@ 30 3.95 
Transfer) 2.0RX@ +27 RX® 


D Midband, 500-1000MHz ® Transmit @ Receive 


\ll Units: SOIC 8pin Package 
fF Actual Size 







\L—o 


\_o 


SPDT REFLECTIVE 


a» 
Q 


SPDT ABSORPTIVE 
Antenna 


X® RX® 


Antenna 
TRANSFER 
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P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 
etailed specs on all Mini-Circuits products refer to * THOMAS REGISTER Vol. 23 * MICROWAVES PRODUCTS DIRECTORY * EEM » MINI-CIRCUITS’ 740- pg. HANDBOOK. 


CUSTOM PRODUCT NEED-S...Let Our Experience Work For You. F 174 Rev Orig 














5V3.3V 







OV 
INPUT 





IN 





10uF 
ALUMINUM 







GND 





LT1085-3.3 


Linear or Switcher? 

































































savelt from 5V to 3.3V at 
p to 10A loads with greater 
it an 90% efficiency. Linear 
Technology also provides synchronous switching 
designs for high efficiency at currents up to 20A at 
3.3V! These solutions require no heat sinks, allowing 
easy integration onto your CPU board. 










15A (20A Peak) 


SOLID rey Lae 
TANTALUM — 
3300pF 

4702 } 200pF 


LT1086-3.3 
LT1085-3.3 
LT1084-3.3 
LT1083 
LT1087 (X2) 
N/A 


For lowest cost, the LT1085 low dropout linear 
regulator provides up to 3A of load current at a 


Alpha is a trademark of Digital Equipment Corporation. 


Pentium & DX4 are trademarks of Intel Corporation. 
PowerPC is a trademark of IBM. 









TECHNOLOGY 


VIN 


PDRIVE 
LTC1148-3.3 
SENSE* 


ltH_ SENSE” F 


Cy NDRIVE 
PWR 











LT1158 
LT1158 





FROM YOUR MIND TO YOUR MARKET 
AND EVERYTHING IN BETWEEN. 
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Switching 
Regulator 


LTC1147-3.3 
LTC1148-3.3 
LTC1148-3.3 
LTC1148-3.3 


Si9430 


0.01yF 


$i9410 








EFFICIENCY = 94% AT 1A 


brie 
101 0.0332 gay 
alitiin 3A 
+ 220uF 
1*e 


MBRS140 













has the sh ad | 





applications assistance to 





make your source for 3.3V 
power design an easy choice. For details, contact 
Linear Technology Corporation, 1630 McCarthy 

Boulevard, Milpitas, California 95035/ 408-432-1900. 
For literature only, call 1-800-4-LINEAR. 


